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————_197T835 REF 89° LAST 438 41363-47554 CAF ZERO CAN - 
C 197838 REF 10 LAST 411~ 4137 55*013 0 TS REQRET________ BE EXECUTED BY OPERATORS peas 
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22048  DSPDECNR CONVERTS C( MPAC,MPAC#1) INTO A-SIGN AND 5 CHAR DECIMAL SS 
82049 STARTING -IN-LOC SPECIFIED IN-DSPCOUNT. IT -DOES-NGT-ROUND——— (a —- - 5 
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is Ria, ee a een eee a rast tae : PAM i ae ie, Y 
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ea Sea iak a SRL Ne gl oe NE Rg SE aoe : : EN She ES eee Eh 2 
ae a Mi i ae (ey Pinas eka? TES i d ia 
NS MRI Ei Se py PEA ey <ee - = ® 


—__ GAP? ASSEMBL + : 7 . PREE 443 
t PINBALL GAME BUTTONS AND LIGHTS : : —USER*S PAGE NO. 54 EOS f 
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~ R2122  DSP2BIT DISPLAYS CtAY UPON ENTRY AS A 2 CHAR OCT BEGINNING IN THE DSP ;, oy a = 5 
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“a eae REF T-taSt- 444 40733327 6143-0 MASK——CGUNF we = = a a 
2t49—— REF 1Sa9 thst 443 4053333—_10-666—-9 a 53 7 os 
oi —— aoa 409 3334—0-3336-4 Se ee! biti tt Count 25-508 ————_— —— SS a ae © 
ko. Ss Cree ~ 4093335 0-3346-0-— —— fe -—_ ap ines REGHT IF -COUNT-TS- EVEN ——— So, 
ae REF 9—L AST +45-—_40353336- 561220 te =e = et aE Se SAE, 
ere REE + —_ 43S 90 =6080-1 = Share ‘DOES NOT USE-CYt— es lee a 
a pee REF-- 10 LAST 444 FOs S807 oe teat Se cape = ? ee aD = 
2155 — REF 40 LAST 443-405 33413-47364 CAF BEF 
= pe REF 8 LAST 444 4053342 --7-0143-0 —MASK €BUNF SS SSS = Sar =o ol ae 3 
=, 2157 REF 140 LAST 444 409 3343-10 000-90 ==> 65 —— Fk Tee ae ne = RACE! pe 
————__ $158; REF 29 LAST 430-40 ee Se 0 -CAF- wa ———— 8 F¥44-=—1y- BEANK SIGN = eae 
2159 RER A 50—E AST oe 4019956 ates See ONE : BI7F14 = 0s LEAVE-SIGN- ALONE sues ) 
———2160-— REF 9-_L AST 444 — 409334654 443-0— ¥5-——€. BUNT +0--INTO-COUNT-FOR-RIGHT SSS So a 
Bi SA SE Wurst Pe tS : z= 5 POt a EA RON. 
Ae Sis ae yee SRS el 2S ee a x Wer ADU rae 
fe ae = : aoe = ——— @ 


ae ~~ PINBALL GAME BUTTONS AND LIGHTS > i. = USER*S PAGE NOS cia rr EGS = A a 


SDE eS eee ee +1-INTO COUNT FOR LEFT{SIGN LEFT -ALONED——— 
See eS a ee e 43 INTO COUNT FOR -LEFT(TO BLANK SIGND 


2163 = + SLE. 4033347 00-0004 0 DSPINi TNHINT 
i ee 2164—_ REF 2 taSTt 444 #053350 50° 142 0--____—_“ SnGEX—_OSREE EST Saag Poa See a pa 


—_—— 2565 — ER 24 —t AST 405 4053382127029 95 CCS DSPTAB cs ga aR Sa SRE eAe 
[7 —2iee oa 40+3352--0-3354 0 25 Sle = ARN eS 


UE = ne ae en | Se cs i Ee 


Tt ~~~ 2a68>  oeE Ss = Sdea. kool ceeeee NOs5504% Gato L. >. aw ONE f= Yea S< cheat OPE “tae 


2169 REFS vt 4093355 54 t42 1 TS DSMAG 


rq wr: 2170 REE 1O__LAST - 4400 4053390 Se07iss i. INDEX COUNT — FOS a oo ie eee Se Es ee per one Sa 


2171 REF 409 33577-34004 sk ees C5 Rea: 


ee See 404 33600-00061 EXTEND — aes Ses a ee 


= 2073-— REPT 1E CAST 484053368 —60-124-0-—____—_ 50a SR Le ee et ee a ee 
4 
x. 7 #0s3362—0-0906-1-- ExT END —— = : a rte 


: aise hes oo 40,3363 1-3376 1 BZF DStV “SAME 

( 2176 REF ik _taST” 448 4093364 50-143 5 ~ DFRNT ~ INDEX COUNT 2 a MGS Oa 2. a ee ee a 
“"y re OF REF Z. CAST. 445 4053365 43400... __ ts SNS i __ MASK WITH 717405160375 757774 SOR Test 

J im 2178 REF 2. tAST 445 40,3368 f-0142 2... ~C<C«*‘“<CSOCSAK SK __ DSA baa = ag Ee er +, a eee 

ra ‘3 2179 REF 12 LAST 445 _ 4053367 6 0124 0 Se ene ees? Aue aan 3 Tarr Na, ._ ot er. 5 bee 

on 2180 REE (I4T = LAST 4445 A0.3370. 4.00000;  —<—CéCSS'S tt“ Vos ems iD. MiG. ob 4-2 ae 


2181 REF 3 > CAST S45 40e337T1 50 14r 0 INDEX DSREt 

¢ 7 aes ZI8Z.. KEFT_ 25° CAST 446 — 40,3372 37*023 i-— __—_,—— ss«CKEH i. Sie Fre; % a ae wie 
aan 2183 ; ~~ #093373 0 0006 I Te ee a ee ‘ z % ; SEE Y oar, a es 

19 Os. ae 2184 REL 2. CAST 4855. 5005994 6 2576 0. “58's BENE DSL, - — 1 PSRIae Edo <A eel eee ee 
c mo Z2Ia5) 7 SES T> CAST 405, 4053375: 25°016 3 ~INCRNOUT— i oS eee ENTRY™ WAS” = Prien = Wid ae ie 

ag 2186 HO; 3376 000031 _DSEV = REEINT_ es Ee SS eta eh 6 a ARG 


meer 6 3:5 meen = ees eee ey a ans 33 TT wey Orr oF Te DSEXIT 


2188 : ~ 40%3400 00037 0 DSMSK “oy aoa ats r S 7 te Some tiie tar ps 
3 or 2189 Le Mee eehs, COLO Ons = epg eee 5 Tae as ae ae 
3 rq Ss 2190 ; TROyS40e,, 0cv00,0..,..—s=‘(a eon, a2euR- Sr rae g Pade; z ce = ee eee ite. ae 
a r a ee 403403 03740 1 ed, ar ERT SEpay a SaaS j rh ages Rig 


22192 FOR 11DSPIN, PUT REL ADDRESSS OF DSPTAB ENTRY INTO Ay 1 IN BITII OR O IN 
tt R2193  -BIT11 OF CODE. ==s st ee 


¢ —___. 2194 REF 4 LAST 445 40,3404 54 141 1 LIDSPIN' TS” DSREL ‘i cae FS oe ge eC ay 


“Tit. eles . REP 20) Lana, ee 4093405 3 4752 0 CAF FHS eas; 
‘ "ES = 26, KER fz. CAST (445. -s0sseGseqes ese a =) an is) COUNT Pie e or Tie oa. Fe Pe 
eo Z19T REF 210 CAST TC 444__ 40,3407. 356, 002 0 XC Q ‘ MUST USE SAME RETURN AS~ ‘DSPEN Mea 


ree 2198 REF 3S _tast 445 _ 400341054 114 t___ are Pi 3 DSEXTT ae Sere, 


Vos _ ety REP 2. DAST 1 ae 4093411 70. ‘3347 1 a pee oo re Ss eee aoe <1) Le 


‘ 7 S000G > RERiS TASee. Us eee Sees USPOCTEN TC 7 _ SSPEN EL SU WSPUG ADR OUEST USE SREALET 
# 5301 4073413 —3-3415-1- ¢$—+2— 


( Sots REDE AGT ek a alee ae. Retee ke 
a. 2203 REF 1 4093415634110 ENDSPOCT CADR—OCTBACK — ‘ Tai ka 
s i Ae ttm si xs eee PRELECTSS 
@ ogi. eee : Joie a iae SS ie a a ee ee: gratia ey A ae 
4 2S by hs yo eS SE ee Saad OE ss = 


* e@ e Lt 


@--6 6 6 Gi 


PINBALL GAME BUTTONS AND ‘LIGHTS ~ ae oa a SS OS a USER*S PAGE NO. 57 (Spe oe eee ee 


DSPALARM FINDS TC NVSUBEND IN ENTRET FOR NVSUB_ INITIATED “ROUTENESS == Sa ae Se Ee SST SRP To LTE wae ug 


ABORT WITH 01501. ———— a eee hee ae A OS Te RE cea Ga 


R2207 


~ 22075 
~ 22076 
mF a 


“DSPALARM FINDS TC—ENDOFIOB—IN-ENTRET-FOR KEYBOARD INTTEATED ROUTINES « 
od 1o-ENt eer —___— ae St ee a Oe atoay 


REF 9 LAST 44340034164 4360-1 PREDSPAL CS VO 1 a Se tek te 8 
REF 50 CAST 443" #00341T —5# Si aes ee DSPCOUNT a Cree, Fy z = > 
REF 14093420 —4 3441-1 —DSPALARM-€S NVSBENDE - a re ee aa 


2209 
“2210 


22a, 
er Up tot t= 


22112 
Ze2tis 


REF 8—tAST 437 #033421 60136 6 AD ENTERED 


4093422 —0-0006-1- EXTEND ee : Se WEL SWRA ay 
REF 16 LAST 399-40 53423134361 —______ BEF CHARALRM 42 once eran on ree ag — ee 
REF 1 4093424 4 3440-0 €S_—-MONADR EF HES 1S ANON EPR CB 
REF —-9-_LAST 446 4093425601360 —______AD_____ENTEXEF Sa ey ee eS 
Hos3e26 —-8-0906-2--— Exe ———— ; - oe : 


i eee 


22114 


Zeb 
Lael aenm 
22tit 


22118 
cere 


4093427 1-3431-0 82f—_+2- 

“REF 17 LAST 44640934300 3434-1-__T6-_ CHARALRM eo Ga See — 
REF —1— SEE. Lee hn ee ee eee se : eee ere 
REF 4 LAST — 264 405 34320-4364 1 € FALTON eee Geta ee Te aS eae 
REF 2 LAST 439-408 3433-—0-4124-1 7¢_ PASTEVB-___ PUT MONITOR VERB-BACK—IN-VERBREG- << Tigao | aes 
REF 5 LAST 4464063434 043641 CHARALRM-TC___FAL TON-_____NOT-NVSUB-TNIT FATED. TURN-ON-OPR-ERROR- 


22Le 
2217 


REF —52—L AST 440 4093435 —0-5155-0 TE ENDOFIOB 
Sf er PART + 266-40, 3086 fabbee- i ae = eee 
a? 4093437 01501 1 ge eer = ee ee eT 


22171 REF 3 LAST 446 40344004124 1 MONADR-— GENADR-PASTEVB te a ee : 
2218-—REF— 4093441 0 4202 0 NVSBENDL TC NVSUBEND- er ee ae 
%2219 ALMCYCLE TURNS ON CHECK FAIL LIGHT, REDISPLAYS THE ORIGINAL VERB THAT $n eae 
R2220 WAS EXECUTED» AND RECYCLES TO EXECUTE THE ORIGINAL VERB/NOUN COMBINATION —————— PUM RATE ek eae 
22221 THAT WAS LAST EXECUTED. USED FOR BAD-DATA DURING LOAD-VERBS- AND BY 5 eae = 
~R2222 MCTBS. ALSO BY MMCHANG IF 2 NUMERTCAL CHARACTERS WERE NOT PUNCHED IN—————— Lee aes 2 
~R2223- FOR MM CODEs oe gaeges Fates mae 33 ee cach A RLS RE RERPSE ME 
2224 REF “AST —499-___4388-——— ee ee o§ i an Re a 
oo 45 Rae eee ane 10 —aaes 4 reece a aa eat = 
2225 REF 6 LAST 446 41450-4364 1 —ALMCYCLE TC FALTON —______TURN_ON- CHECK -FATL—-LEGHT.« a 
a 2228 REF —_3-_L AST 436 —____4146—_4-1042-4-#______€5 VER BSAVE —_—___—GET-OREGENAL -VERB—-THAT -WAS— execured —— 
2229 REF 1 LAST —-439 tht —55*053-0-—_— —T5——_Reanet -SET-FOR-ENTPASO——_—_—— ; 
2230 —REF 89 AST —439 4150 —0-4616-4 T¢ BANKCALL PUTS _OREGE NAL -VERB—-INT.O-VERBREG-AND 
-2231-._RER 6a 9 ee eS ADR —_UPDATVB-—E-——_DISPEAYS-EF-IN-VERB LIGHT Se zr 
2232 REF 29 LAST 443 hse — 9S 0 F6-—_ pas aur <= ase nes i 
—2233-— REF 2 EAST-399 “4153-62002 1 ENDALM——-CADR-—— ENTER eager a eee n 
= MMCHANG USES -NOUN-DISPLAY-UNTIL ENTER. THEN IT USES MODEDISP< 
R2235 IT GOES TO MODROUT WITH THE NEW MM CODE IN Ay BUT NOT DISPLAYED EN apie 
R2236 MM LIGHTS» ne Sa re gee Nr in eee EA 
R2237 IT DEMANDS 2 NUMERICAL CHARACTERS BE PUNCHED IN FOR NEW MM -€GDE =. - 
R2238- IF NOTy IT RECYCLES~ x heae Sea ere es Hates tane ss 


wi PINBALL GAME BUTTONS “AND-LYGHTS eR Cc ear zr xe USER*S PAGE NOs aes er a bind nea 205 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
- 


> ea REF z: _ Wtes4ao os ———— =SETLOG7OSP285T-; Si0D: ot i S-Type ay tS gee Sas 


a 


© ohio mee © © 


22395 REF 6 LAST 443 TO 444: 3T__192* —____COUNT*#_$$7PIN 
Sof eee eee 4193430034521 MMCHANG TC REQMM ~~ ENTPASHT “ASSUMES THE TC -REQMM “AT -MMCHANG 
——-x22e8 = Bo ahatar aero se IF THIS MOVES AT Atty MUST CHANGE 
i —aeeee SEE LEERY PRS Anes AN ALOR ———MMADREF -AT-ENTPASHT 5 = : ate? 
; ; 2243 REF 21 —tAST—376— -41y3431 3 4747 Te er 
2248 REPT SE _LAST 1 $60 WisSNS2 8 OTTT 07 AB —_OSPRRUNT —__ DSPROUNT “MUST NDEs 2 
2245 as 419343300006 1 EXTEND DEMAND THAT-2-NUM-CHAR WERE PUNCHED IN« 
oe 2246 SGURGNE si ccd ll kc Ee LE. Oe OWA Meo oe nie, Ce CATS oe ) 
q 2247 REF 14 LAST 436 4103435041450 T¢_-ALMCYELE DSPCOUNT NOT= -NDZ~ ALARM AND RECYCLES 
i§— 2258 HER 9S LAST eae Rae SRE NT SNR 7 A 
er 2ae9 REP 12 —CAST—_4a7 453837 —ST8002-1-_____—_xen" __nOuNREG : i. cece AC oe > 
22507 REP 196 CAST 48S=_Ris3ee0 Saris oS a Se eg 
2255 REP _ LAST 44 4103481 —3-43061 1 CAF NBT : 
; 2268 RES 82 CAST oe SS RE TT ee ne IEG Se aaa 5) 
2253. REF 90 LAST 44641434430 4616-1 — ie ti ee a SEEN STE tt > Aap er Mea 
2254 REF 4 LAST 405 415344460601 0 US 3 os AE AEN its SER MSE TMS |) 
2255 REF 10 LAST 446 41.3445 4 4360 1 CS-____VDI____ BLOCK NUM CHAR IN et. ae 
2256 REF 53 LAST 44741, 3446-54 777 1 sweetie pe See ee 
eT REP 197 LAST 447 419344730154 1 same. ‘MP AC 
¢ 2258 REF 30 LAST 446 410345004635 07 ——_T¢ Posie —— ae PVA AREE GEOL Ee @ 


jr LZep9 REF 1 ~ 4193451 10040 1 weer, —CADR-__ MODROUTB” GO THRU STANDARD ~ tote =a ae ii 


2260 REF 2. CAST. 298 Ossc0s0—i‘(<‘( y;”:*CO! MODROUTE = Pa CUDha Sarr ee eee LT eh) Soe 
: ~ neers REF Itt LAST 445 41,3452 4 0002 Tt REQMM cs a 
(4 2262 REGS ie. LAST 446 4193453 55*013 
2263 REF 5, LAST 447 41,3454 3 4361 | 
a 2264 REF 54 LAST 447 41,3455 54 777 
a 2265 REF 94 LAST 447 4133456 3 4755 
- 2266 REF "13 CAST 447 4123457 ~55*002 
: _ £2260 :oaRER 9a, LAST? 449. #1ec4eo, C-Aato 
“@ 2268 REF 5 CAST” 447 4123461 60601 
Anes 2269 REF 3. CAST < 4it 4103462 0 442T | 
ia 2270 REF p2. CASI 445 41,3463 3°4753 
r4 2211. RED Le . CASI aa0 41,3464 55*000 
2272 REF 10 LAST 446 4153465 0 0136 


TS———__DSPCOUNT be GNC a. sir SEES sl OAM ARES 
oh RCS. > (i aaa CaN ame Nie: aca GE SEE TEEAE TSA Eo eae 
TS NOUNREG— Tat Ge ieME TM Ae: BRAD Es Ge cA 

Tt BANKCALE 

CADR2BLANK — Se a Le ae <a > 
ty oe GN ge ae : 

a). ara NST EGER EME A ii 
TS DRGBANtH ————_ “Ser fak 0865 . 
1e3 eh Sane Sree a 


Orr FOR OFF FO 


= eel : 2. Serre ween 2 A Pa ee eee el Ee pete = z > 
C R2273 VBRQEXEC ENTERS REQUEST TO EXEC ~~ FOR ANY ADDRESS WITH ANY PRIORITY. © efi eee ap Ss Le ee : i 


R2274 IT DOES ENDOFJGB AFTER ENTERING REQUEST. DISPLAY” SYST zi as RELEASED- an, ge Aca Ca eS ee eee Oa 
4 R2275 IT ASSUMES NOUN 26 HAS BEEN PRELOADED WITH — EAL mir Day hot 7 7 
R2276 COMPONENT 1 PRIORITY(BITS 10-14) B1T1=0 FOR NOVAC, BITI=1 FOR FINDVAC. oe = “TF, iat: 
kk 227 COMPONENT 2 JOB ADRES 2 ‘BIT ¥ 
R2278 COMPONENT 3 BBCON ; ae a" ee eee Se GC laa oe eae bee irae re - 


2279 REF 20 LAST 444 4193466). 35-4753 1 — VBRQEXEC CAE 8itt 5 Fate, bb he ai nee ao) Tae 
REF Ire LAST 440 4153467 71045 0 = MASK BSPTEMts Fgh ees RS ie Ee De: 2 are 
2281 REF 142° LAST 445 Hissawls LOO00 Casa, Takeo oe rT? uy Ta ae ae os ; 


oe 
tear oe 3 eege = 5 

N 

N 

2 

o>] 


@ :_ SH caw PRR es aE PR CT 8 FT RAN A SE a eee 


= er i mia Ee oe Ee © 
ee Or Ne EN, pT Ser esa ys: RES =e coal 
eee oer Oy Bee 7 if Sis te ha, © 
a a a ee ae ee j 
ae PENSALL -SeHE BUTTONS AND ET aHESs USER*S PAGE NO. £0 S4— - = ° 
—2282——REF-—— 4453471 0 3510 0--  =———=~CSs«ST EC‘ SEG YF -BETI = 4, FINDVAC —— —— ig 
——~~2283——REF- 1 te} 34723-43524 — Af ——-ENSVAG—+—_—____I F-81712 =-63 Novag —_____________— - 
2284 REF 198 LAST 447 41,3473 54-154 0 REQEXIL — 5 MPAC FE-NGVAE—BR—TE—-FENDVAC—ENTO—MPAG 
————2285 - REF 21 LAST 447 -—-4103474—4-4753-0--—-——-- -- €8 _-—_ BHF — —-----— oo > 
3286 REF 19° LAST 447 - 4193475 —7-1045-0 MASK BSP-TEME a — a ~~~ —, 
———§\2287—REF-199 LAST 448 —4173476—54—160—-1.—________s—_"Pag-_—_+4 PREO-INTO MPAC+4 AS A TEMP ee # 
9988 - REF 6 LAST 42.7 417 34770-4457 0 REQUESTC—TC RELDSP——— ——— —— -— ) 
—_—§2289—-REF——_5—_LAST 43-7 4153500 —3--4237-24-—______—_.4__—_END INS —__________— ew 
2990- -REF 200 LAST 448 —-4t93502-—54-£57-6 FS PAE +376 -ENDOFGB—INTO MPAc+3 
2294 4g 3ene—-6-6996-4-- ieee —— 9g 
—§9292—REF —20—LAST—448—__45 3503 —_3-4047-0— PEA DSPTEM-41-__ JOB -ADRES—INTO-MPAC+1. eee ea : 
5265 —_RER-201-_—-LAST—448-—_43-3504-—52-256-4-—__ ket "pag -—_44-—__-__-BBCON-ENeFS_eP-acee- TSS : 
889 REE B02 EAST -468 ebb 3505 3-VOL6E-0————— FAS RE 62 eee ) 
-2295 #143506——0-0008-22—— ee eS a ae 
2296 —REF-203-—L AST 4484153507 —0-0154-4 TE MPAC 
229% —— REF Bo ——§4353510—3—4354—-1—__SEFVAE CAF ——_TERENDVG 2 ee : : EM 
ee ee visite ae REQEXE —— ae = Jo Ee AN 
-R2299 —-VBROWAIT-ENTERS-REQUEST-TO-WALTLIST-FOR ANY ADDRESS -WITH-ANY_DELAY= —— - - - oe - / 
223001 T DOES -ENDOFJOB—AFTER ENTERING REQUEST «DISPLAY SYST-IS-RELEASED. 
R2301 IT ASSUMES NOUN 26 HAS BEEN PRELOADED WITH —— oe ae — 9 
22302 COMPONENT 1 DELAY (LOW BITS) —____— ———_—_—_—-— oe — 
~—- —R2303-——COMPONENT-2—TASK—ADRES—¢ £2 BEF SSErEEnTEnEEEEEEIEEEIEEEEIEEEEEEEEEE - 
R2304- COMPONENT 3 BBCON ie Hn a Wa - - 0 
Le Bese fo) SO Pea Lr ree SUT tes ie roy Py ROE eM Tier? 2 OO =f 4 | 
2305——REF 1 41,5512 3 4352 1 VBROWATT CAF TCWAET 
——3306—-REF-204 LAST -448- 4153513541540 —_—_______¥s——__mPate-—_—__— TC-WAETLEST INTO MPAG-—-————— ae O 
—_—23307— REF 21 LAST 448 — 415 35243-2045 4 6A BSPTEME i = <a. oa PRS -. 
—_—§3308——RrEF—+t 4p 35150-34761 ENDROWT “TE REQUESTE—— 4 ——___—_—-- oo 4 
22309  REQUESTC WILL PUT TASK ADRES INTO -MPAC4+1, BBCON INTO MPAC+2, —— — a 
29310 TC ENDUFJOS INTO -MPAC+3. IT WILL TAKE TEME DELAY CUT SF SPACES AND 
—-R2311 LEAVE -IT-IN-AyINHINT AND-TE-MPAGs : oe +-- -- - —@ 
- 2312 —REF 2 — EAST 446 —#0, 3482 — —_——§SETEoe_hvS8ENdt—+2—$£ — AA ~ = @ 
—_____53+25—REF—__7-+-AST-—_444 10446280 -_739- —___£9UNT+-55/2 4 —@£@__$_$_$__$—$_$_$________ : 2 
2313 —REF 53 LAST “447 40-3442 347531 VBPROG——-CAF_—_—ONE PROGEEO WITHOUT DATA 
= 2514 REG 2 EAs ae 0 SOKO eh oo ae FS GADSTFAT - ci ee re 7 —— @ 
—_3345——REF——_2 LAST —446 405 3484 —_0—42.04-—0- TCT MGNON——FURN-GN- KELL MONITOR BIT pee =e 
—§3316—REF——7-_LAST-—_448 4033445 0 4457-0-—__—_ #6—__REL BSP ~- SEE —4 ! 
—___5337-——REF —3—LAST-—_406- 405 3446 —_ 044332. —_—_______7¢ —___F EASH@FRE_— a ee —_—-__" 
934-6-——_REF——_2— LAST 424 407390803547 4 TC RECALTST-____SEE_IF-THERE IS ANY RECALL -FROM-ENDIDLE- —— 
pee Zoe f WE eth oe eee PGR EES ONE ise. Loa i 
2319 REF 54 LAST 448 40,3450 4 4753-0 -VBTERM CS Sage Se = ine Sc anaes 
2320- REF 2 LAST 409-409 3453 —0-3443-1- —— VBPROG—+i— TERM “VERB SETS LOADSTAT NBG : 
et ee WS 24 PP ew Et i ota eens: Seale Re ee : : Daa ce 
ay eas Pann Be Se ei PR NES, BOE Sp AE ER RE Ot EMS ae A TAPE we | 
eee ae ee Dae, G aS RN oe Z os eee el xem See it 


s -.  nescor 
R23202- 


“PINBALL GAME BUTTONS AND LIGHTS — 
-PROCKEY PERFORMS THE SAME FUNCTION AS VBPROC. IT MUST BE CALLED UNDER - Se = 


USER*S PAGE NGOs 


23205 


CY 2S “2aZ206 — 
Sa 23207 : 
23208" | RE 


. 23209 


REF 935", LAST 44T ~ 4033452347551 —PROCKEY CAF ——ZERO SET -REQRET_FOR-ENTER-PASS-0 
TS 


~ta- CAST, 426 AO, 3453 55° 012s 0. 
REF iL 


“REQRET 
VoL 


“CAST 447-403 3454 “443601 
55 CAST = 44d HOysnes OS Tt... 7 © ae 
2 LAST” 


® 
® 
3 
Rie 
EXECUTIVE CONTROL s WITH CHRPRIOS == a a 
fo 
» Ye 
— 
> 


REF Mites Se 


~~ 4093456 0 3442-0" I SEE 5°) 


“RaS2E 


~VBRESEQ WAKES ENDIDLE AT SAME LINE AS FINAL ENTER OF LOAD (L¥3}~ a = tse — ¢ 
22322 (MAIN USE IS INTENDED AS RESPONSE TO INTERNALLY INITIATED FLASHING err. “- - _ 
22323. DISPLAYS IN ENDIDtE. SHOULD NOT BE USED WITH LOAD VERBS» PLEASE PERFORM, —— es 
ra 4 R2324 OR PLEASE MARK VERBS BECAUSE THEY ALREADY USE L+3 IN ANOTHER CONTEXT} * - — 


Vaan 


2326 REF 


Ker 96 CASI ata 407345T 4 4755 0 VBRESEQ Cs 


4 LAST 449" 4073460 — 0 3443 a ia TC 


ZERO 
VBPROC +1 : an | 


: R2327 FLASH IS TURNED OFF BY PROCEED WITHOUT DATA, ‘TERMINATE, RESEQUENCEs rs ‘ ; ames ye J 

Seo R2328 END OF LOAD. Wet cSt, Ph ne See aired Flop < aA Serius te 8A lake ane 
a : Fe 1s) 0 a eee ee ee PES NG “355 eae Cnittiae, = @ 
tt a ban G as wee _ A. wea BY ty +; DES p| iat 
ee 25 A aE ea 2). ete al be “ camer ae i pares. © 
a ; UES es A He Sen PRUE Bogert toe OPES RR aE Zo S 
1) (Ss Lah aie Rok: ¥ % 2 eee cate ane my aon men. © 

- 

>) 2a ae Ree See yo ite ase et Sara Sg EE hE > 
Ue ie i — a es _ es ae 
ee RET : ieee Le ee eres ieee, © 


6 eas RE eS ‘we z Pictiose ttion ere © 
12 % Pete : ver. ye ae = Be Se ~ ar ape. 2 = -s » hs 
as : in hee a Ca ee a 33 ITs nee, @ 
f 1 ad sce it 2. ee ice as i a wt e we Joe ve —é } 
9 pees | 4 “9 en. NA Pi a. _ 1S ae a ye = rad ee a 
ee a cS é c eck si z ae. © 
7 
6 et _ = oa ~ i= a ~ ri fad 
YY ORES ST s 2 = WE Sati ee. @ 
a ans ou - pane es aes ie K eh 
<) | _ St ESS eee fos. s: 5 ).aw ee TT mere pee ee be = OR 
c ® 


Q Pee ee ie Se ‘i ao 
6 ses oew sie abe ig CouN es al 7 et eee 2 Petts eek eee eee 
SAP ASSEMBLE REVISTON-OO1 OF AGC PROGRAM LMY99-BY NASA -2O21E12=061 ——__16 27 JULY L472 969 ENYAIDE 2001 PAGE —450-— : 

e 2 eee PINBALL GAME BUTTONS AND LIGHTS - —BSER SS PAGE NOs 61 —£9-$4——— = —s 8 

r act eae % 4 as eee cr i a = = = = “Ol 
@ P2329 KEY RELEASE ROUTINE <= 3 RE a Se = - ee 
F ee “ar eo = Se Ty ae aS J i Sey Pee 2 ed Pita eee 7a = yi ‘4 ik . =a a [eas wn os Zi 
R2330 THIS ROUTINE ALWAYS TURNS OFF THE UPACT-LIGHT AND ALWAYS CLEARS DSPLOCK— 
> == 22331 THE HIGHEST PRIORITY FUNCTION OF THE KEY RELEASE BUTTON 1S THE era = aan: Pe a ee ps 2 
22332 UNSUSPENDING OF A SUSPENDED MONITOR WHICH WAS EXTERNALLY INI TIATEDs ee = = +4 
e —R2333-- THIS FUNC TIONIS- ACCOMPLISHED BY-CLEAR ING DSPLOCK AND TURNING—OF EF = SS ) 
22334 THE KEY RELEASE LIGHT IF BOTH DSPLIST AND CADRSTOR ARE EMPTY< 28s stes = = aes Shee, Gu AS 
‘ R2335- IF -NO- SUCH MONITOR EXISTS, THEN RELDSP-IS- EXECUTED TS-CLEAR-DSPLOCK Se oa ee ee } 
22336 AND THE EXTERNAL MONITOR BIT (FREEING THE DISPLAY SYSTEM FOR INTERNAL a - a 
R2337—USE}s TURN OFF THE KEY RELEASE LIGHT + AND WAKE UP-ANY JOB EN DSPLEST 3 —— eae aR 
es VEE Cate ea a ee Lo FO OT ad Bare eee on 
Lg R2338 IN -ADDITION-IF-THERE -IS-A-JOB—IN-ENDIDEEs -THEN- CONTROL —IS—FRANSFERR ED = 
3 22339 TO PINBRNCH CIN DISPLAY INTERFACE ROUTINE) TO RE-EXECUTE THE SERTES OF 
‘ -p 23391 NVSUB CALLS ETC. THAT PRECEDED THE END EDLE CALL STEEL AWAITING RESPONSES — —— —-. == 
—R2340——THIS—-FEATURE—IS—INTENDED—FOR—US-E_WHEN-THE-OPERATOR—HAS—BEEN-REQUES FER 8—$@ @ —@ iii i 
2 9341- RESPOND TO SOME INTERNAL ACTION THAT USED ENDIDLE, BUT-HE HAS -WRETTEN- — 
‘c —R2342-— OVER THE INFORMAT ION-ON-THE DISPLAY PANEL-BY- SOME DISPLAYS-OF-HES—OWN ———— ———_— ) 
22343 INITIATION WHICH DO NOT SERVE AS RESPONSES. HITTING -KEY-RESE WEEE $$ = 
29344 RE-ESTABLISH THE DISPLAYS Ta THE STATE THEY WERE IN BEFORE HE OBSCURED 
‘ ~R2345 THEM, SO THAT HE CAN SEE THE WAITING REQUEST. THIS WORKS ONLY FOR SS - ) 
R2346 INTERNAL PROGRAMS THAT USED ENDIDLE THROUGH MARGARETS DISPLAY oa 
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€ = aight aE CAG 1 AR kee ee es aaa L 
See eee —_—_§40;3462—0-0006—4 EXTEND 
‘ —2350°--—REF--t1 LAST 219-405 3463 03-011 -1— WAND-—-DSALMOUT TURN OFF _-UPACT LITE — —— ) 
- —2351 —_REF 2 LAST 398 4033464 —10-115-0 COS 23 /22REG __ OLD DSPLOCK — - ee 
ol | 2352 REF 41 LAST 444-405 3465 —3-4736-1— ChE pith — 5 aay eet Sak: Dec Cata Ree a} 
€ 2353 REF 6 LAST 439° 409 34667-10211 — “MASK —MONSAVEL EXTERNAL MONITOR BIT ( eH8 oa eas ) 
+3354 —RER- 14S LAST 4471 —_405 3467 10-000-0>—_______€65 _A2—_—_ 7 ae ae Beast “ei 
2355 —REF——_t 40534700 3477-0 TE 
Ps 2356 REF 8 LAST 448-407 34710-4457 0 —TSTLTS#—TC———RELDSP——— NOT UNSUSPENDING EXTERNAL MONITOR» — 
—__—§2357—REF-—__5-—_LAST 438 —_#073672-—21*042-+- ECS CADRSTGR RELEASE DISPLAY-SYSTEM AND $= 
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3366 REF taST—438—40.3503-—0—4502 -4-—________T¢ REL DSPL- ——-— — # 
; 23661 REF ae “EAST 450-407 35040-51550 16 ENDS JOE aa 
Sens a eee rape Sane ea RET Ia Bou . fia. a. 
c 2367 4093505 ENDRELDS EQUALS Ss Ea SS : - 
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. — p C PINBALL GAME BUTTONS” “AND LYGHTS” = Sa ey USER*S PAGE NOS 62- £6334 
1 P2368 NVSUB IS USED FOR SUB ROUTINE CALLS FROM WITHIN COMPUTER. TT CAN BE aie — os = 
= ~R2369 USED TO CALL THE COMBINATION OF ANY DISPLAY, LOAD, GR MONTTOR VERB 3 = a rae a wll 
RZ370 TOGETHER WITH ANY NOUN AVAILABLE TO THE KEYBOARD. 
‘ we R23701 PLACE OVVVVVVVNNNNNNN- INTO As 3 aan nia a = = = == eae a 
aa RZ23TO02~ V=S ARE THE 7 Bit “VERB ‘CODE. N=S ARE THE? BIT NOUN CODE = = tae = = Se eS or 
‘ r R23703 IF NVSUB IS CALLED WITH THE FOLLOWING NEGATIVE NUMBERS (RATHER THAN THE Ree Se a me ee 
S 223704 VERB=NOUN CODE) IN As THEN THE DISPLAY IS BEANKED AS FOLLEOWS— 5 = = SE aS Aik ch ee oP le 
R237T05 =4 FULL BLANKy —3 LEAVE MODEs =2 LEAVE MODE AND VERBe i BLANK R~S ONLY 
C R237 NVSUB CAN BE USED WITH MACH CADR TO BE SPEC BY PLACING THE CADRT INTO = feaesaa ae 
wd R2372 MPAC+2 BEFORE THE STANDARD™ “NVSUB ‘CALLS See ae ae =F = Tae, taro 
R2373 NVSUB RETURNS TO 2+ CALLING LOC AFTER PERFORMING TASKs IF DISPLAY a et 7 = . = 
———R 2374 SYSTEM IS AVATLABLES THE NEW NOUN AND VERB CODES ARE DISPLAYED. 
, R2375 IF VzS =0, THE NEW NOUN CODE IS DISPLAYED ONLY (RETURN WITH NO FURTHER — 7 mee resea i a 
R2376 ACTION). IF N=S =0% THE NEW” VERB CODE TS DISPLAYED ONEYERETURN NETH NO ere 2 ae we ee = 
R237T FURTHER ACTION). a a oy aera en so reran ae 
22378 IT RETURNS TO 1# CALLING LOC WITHOUT PERFORMING TASKs IF DISPL = re aa = Were ae 
R237TF SYSTEM IS BLOCKED (NOTHING IS DISPLAYED IN THIS CASE. 
2¢ R2380 IT DOES TC ABORT (WITH OCT OL50O1) IF IT “ENCOUNTERS” aD ‘DISPLAY “PROGRAM - ar ee eth oo = ot eee on 
Wed R2381 ALARM CONDITION ‘BEFORE RETURN To ‘CALLERS rary = Ta se Le Ps Vee Eve eas ae ie 
a R2382 THE DISPLAY SYSTEM IS BLOCKED BY THE DEPRESSION OF ANY yoge te CA ea Fen as, Th oe ae Sere 3 
5 y R2383 KEYs, EXCEPT ERRGR-CIGH? RESELL.  — Se Nie eae ae ee a cs a ashy PIG 
2 “R2Z384 IT-TS REt EASED BY THE KEY RELEASE BUTTONs ALt EXTENDED VERBS; 
2( R2385 PROCEED WITHOUT DATAs TERMINATES RESEQUENCEs INITIALIZE EXECUTIVE Cease ia Se a re 
2) oe Cm R2386 RECALL PART OF RECALTST el habit hay al WAS USED) — = WEL. Sa Ne aE APE ay Sy 
ig R2387 VB = REQUEST EXECUTIVE: REQUEST SNARES. 7.) i Che ae a ee oa ot oaa 
2¢ " R2388 MONTTOR SET UP. = : "aS ae> Teh, ro ey TC ee FTA oak Mi EN Sas he, waste POTS eat 
z 2 Se SA aes aan pe Soe ies #2 2k pre 051: 
z L.,_R2seBL, THeSpESroaie ONTTOR BITs WHICH 
“¢ 8 R23882 INDICATES AN EXTERNALLY INITIATED “MONT TOR TS RUNNING” CSEE MONT TORY re > aoe a SRE Gt 
ii 4 R2389 A NVSUB CALL THAT PASSES” DSPLOCK AND” THE EXTERNAL MONITOR BIT “ENDS OLD™ as 4s TER 
c fe _ KZSS9L — MONLTGR.. > = Tee ot oe ee an eens : Nar cine iE hb Oo eee a ee * ? 
R2390  #4DSPLOCK IS THE INTERLOCK FOR USE OF KEYBOARD AND DISPLAY SYSTEM WHICH =, 5S =o 
C 22391 LOCKS OUT INTERNAL USE “WHENEVER THERE | EXTERNAL “KEYBGARD ACTIONS eee FA ; ir ad ; ? 
R23911 NVSUB SHOULD BE USED TWICE IN SUCCESSION FOR =2PLEASE PERFORM: SITUATIONS — ae aac oF RRR Cee alae 
s 293912 (SIMIEARLY FOR PLEASE MARKY. FIRST PLACE THE CODED NUMBER FOR WHAT cai Sar: o = Pin x 
————— 823913 ACTION IS DESIRED OF OPERATOR INTO THE REGISTERS REFERRED TO BY THE RR a a Tan poe 
is Lae aeeeeee TCHECKLIST: NOUN. GO-TO -NVSUB WITH A DISPLAY VERB ANDTHE = CHECKETST= 
6; 223915 NOUN. GO TO NVSUB AGAIN WITH THE =sPLEASE PERFORM: VERB AND ZERGS IN THE te 7 7 - 
223916 LOW 7 BITS. THIS =PASTES UP: THE :PLEASE— PERFORM?” VERB™ “ENTO THE SEOs. aaa A rane * ‘i = 
A R23917 °+LIGHTS. i : ae) oe ay? ees OS ae Se ee Ae eee oe a f : 
‘ . R23918 NVMONOPT TS AN ENTRY STMILAR TO NVSUB, BUT REQUIRING AN ADDITIONAG oa ae 
@ : ae Te airs A SS QE Se eee er Lee pee eas duds 
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2 2391L81 PARAMETER IN bt. IT SHOULD BE USED ONLY WITH A MONITOR VERB-NOUN-CGDE IN- = [ota eee ale a ge be ee! G 
22391 82- Ae AFTER EACH MONT TOR -DESPLAY A—*PLEAS E* VERB WILL -BE-PASTED_IN-FHE- VERB eee = ae a ee zt 
————— 8239183 LIGHTS OR DATA Witt BE-BLANKED— BR-BBTFHI- AEE BRDING-F8-THE OPTIONS — 
RAS Fok SPR LETED INTL IF Bis 8=14_ DF ARE-OTHER-TUANSLERGS CHEN ee hee a nea |. ho ) 
2239185 BE INTERPRETED AS A VERB CODE AND PASTED-IN- THE VERB LIGHTS. (THIS VERB —— ——s > <i Se SRA, Slag ad aes Se 
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: R2391 87 OTHER THAN ZEROs THEN THEY WILE BE-USED- TO BEANK DATA BY BEING FED TO— ; a ee ee a ns ae —— y 
2239188 BLANK SUB. IF NVMONOPT- IS -USED WITH A -VERB- OTHER THAN A MONITOR VERB» x ae a SES ee ee ae ee 
RZ39T 89 THE PARAMETER INL HAS NG-EFFECTs 
22392-_NVSUB_IN-FIXEO-FIXED PLACES 2#CALLING LOG —INTO-NVQTEMy TG NVSUBEND- a eras ae aa aa WAS So , 
22393 ENTRETs (THIS WILE RESTORE OLD CALL ENG BANK BETS) eS ee SSS Ee ae 
2394 REF 4154——_— pee UN eee T) ne i ee 4 
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ee 2400 REF 2 4165 -55%037 0 75 —_NvaTEM—2+ CALLING -LOC-INTO-NV@TEM <<a 7 
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> 2808 REE HE LAST STO 4171 56-006 1 XCH——__BBANK eye ee eae > 
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t R241415 =4 FULL BLANK -3 LEAVE MODEs -2 LEAVE MODE AND VERB» -1 BLANK R=S ONLY (a 
241419 REF 5 LAST 444 419 35166 4757-0 — BEANKDSP-AD SEVEN “158 59s0R-EO-(A-HAD- Ow s2s0R-% 3+ 
S 2am 241422 ae Shia. 0 2000s On INHINT SS Sa 
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ree 241445 i, abee 0.8527 i oes ee a - —________— — 
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c 241452 REF 1 413 3530—0-3520-0 75 OS a a — 
241455 415 35310-00031 “sa (SIS pe SE 
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‘ya 241462 41,3533 0 3540-0 TE +5 -- 
241465 4143534 03535 1 TC —_+1______-NVT EMP -HAS--4 {NEVER TOUCH" MODREG) -- 
5 241469 REF 19° LAST 439-415 3535 55* 001-0 1S -VERGKEG —————_=3-—— : 
Ye 241472 REF 14 LAST 447 4153536 -55*002 0 =FE —NOUNREG SS 
= 241475 REF 12 LAST 427193537 55* 015-0 Bees AS. 
; 24T47T9 REF 12  LAST--449-—415 35404-43604 €S VDI 
> 2 241482 REF 57 LAST~-452-—4103541- 54 777 1 TSP SPEOUNT  — ———_—__— 
% 241485 REF 4 LAST 448 413354204433 1 ad ~FtaSHOFF PROTECT AGAINST -INVESTBLE FLASH 
2h 241489 REF 1 414354303566 1 7 98 RNISET oe RADE RRR 
-€ 2h15 RES 2 AST oe ls Ba SS TOO ese Ch ENTSET th Ak 
2 ————— 2516 RER 6 _1AST 459 Ks 3545 54-1361 TS ENTRET—_____SET_RETURN-TO-NVSUBEND- ~ -—— 
2¢ 246161 REF 3 LAST 453° 413354610 123-0 —tts——_NvTEmMP— HAC nO 
a 24162 41, 35470-35534 shies a ee NORMAL NVSUB CALL (EXECUTE VN OR PASTE) 
% 24163 REF 19 LAST 4154133550 02351 1 “Jee SSaSsPALns. =. ee 
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3984 REF 7s LAST 6033292724 4 0163-1 AS... gece ie IE ae eG Spo 
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4074 REF-154—LAST-605 2473443 0 4616 1 R29RANGE TE BANKCALL—— a Fis : : 
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4078 REF 1 2493447 13466 1 TCF —RZIRRRI— —BAD-READ- GR -SCALE- CHANGE «0 WHICH? — 
4079 2493450 0 0004 0 ahs are z ; ; 
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4081 REF 6 EAST oT t 2473452 53° 757 1 DXCH RM ——— 
4082 REF 273 LAST — 606 2493453 52-155 1 DXCH MPAE- = 
—paewos REF TEAST 584 24; 3454 53° 755-0 OXCH MKT IME = = = 
>) eee REF 274 LAST 606 24; 3455 —__52-15T 0 DXEH MPAE—+2- =< 
~ 4085 REF 9—-tast.--o9t 2493456  53*753 0 DXCH TANGNB Sie = 
4086 REF 275 LAST 606 249345T 52 161 0 DXCH MPAC-+4@ 3 
408T REF eo ast S85: 2473460 53*460 0 DXECH-—AEG— ST eT OEt tg 
4088 REF 276° LAST 606 24,3461 3 0162 1 CA MPAC+6 = = 
4089 REF 6—_tAsStT-_ST? 2403462 55°*461 1 zi —khB6 Se eS ae 
4090 —_REF—77— AST 6002453463 —_3—4453-1— “Ek BNE SS 
4091 REF 4 thkST— 34 2473464 —55*462 1 FSF REMK ENT SHOW -THAT-BOWNLINK DATA 1S CONSISTENT. 
4092 REF- 101 LAST 604 2493465151551 TOF ENDGFIGB : os z 
4093 REF ESS EAST St 2493466 —4- 0101 0 R29RRR?-—CS FEAGHRBS . 
#694 REF —29-- AST Sot 245934677 4142-0 : MASK BIF4to : : eos 
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-- Rgz90 OTF MPER IS GREATER THAN OR EQUAL TO HPERMIN, CALCULATES TPER AND STORES Pedal oes sa 
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, RO310 -TPER (=28) CS TIME TO PERIGEE ~ 
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——_ #6353 29 tage = — - — MOON CENTERED. (RESCALING REQUIFEDD ve 
A0334 — ea - - a= a ROME SCALED TO B27 ‘s 
£0335 —————_—— i —-—— VONE SCALEO TG 8-5 M/LS 3 
q po ESSE = 2243554 77214 v BUFF -VEOAD - oe a4, 
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ee ee —_——FF FREES _—— — —— 
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me 0385 Oe . __—_——— oa. : 

——— 0386 REF 6 LAST 720 225 3631 022034 _RPADTEH ____ RPADTEM_AT_4-2994_FOR—EARTHy —(—274-HUGN —: 
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: x0005 P38 AND P78 CALCULATE THE REQUIRED DELTA V_AND OTHER INITIAL —-——--- © 
: RO006 CONDITIONS REQUIRED BY THE AGC TO (1) PUT THE ACTIVE VEHICLE i 

——R 0007 ON A TRANSFER TRAJECTORY THAT INTERCEPTS THE PASSIVE VEHFELE - $$? 

. RO008 ORBIT & GIVEN DISTANCE, DELTA & EITHER AHEAD OF OR BEHIND THE = 9 
RO009 PASSIVE VEHICLE AND (2) ACTUALLY PLACE THE ACTIVE VEHICLE INTHE 
if ROOTO PASSIVE VEHICLE ORBIT WITH A -OELTA R SEPARATION BETWEEN THE THO ——— Hit 
Yy ROOLI veHICLes —— — - . 
> ———ROOT2 CALLING SEQUENCE —— <= rae -3 
- ROOI3 ASTRONAUT REQUEST THRU OSKY = “hy 
c: ROO1S V37E38€ IF THIS VEHICLE 1S ACTIVE VEHtCLe 50 

ROOTS V37ETSE IF OTHER VEHICLE IS ACTIVE VEHICLE ——~— 
yy ROOI6 INPUT ; nas es : .) 
0 ROOLT (1) SOT MANEUVER I: 
$ ROOLE (ay TIG TIME OF SOT MANEUVER Bid 

9019 CENT ANG ORBITAL CENTRAL ANGLE OF THE PASSIVE VEHICLE - — - i 

7 * ROO20 DURING TRANSFER FROM TIG TO YINE OF INTERCEPT 26 
' ROO21 (C) DELTAR THE DESIRED SEPARATION OF THE Two VEHICLES - ‘ 

ae RO0z2 SPECIFIED ASA DISTANCE ALONG THE PASSIVE VEHICLE ———— : ; 

pe R0023 ORBIT : 5 
RODZ4 (0) OPTION EQUALS 1 FOR SOT : 

. ROOZS (2) SOR MANEUVER Sey - "9 

it RODZ6 (AY TIG TIME OF SOR MANEUVER At 

. R0027 (8) CENTANG AN OPTIONAL RESPECIFICATION OF 1 () ABOVE ane 
Rooz8 (C) OPTION EQUALS 2 FOR SOR a : Yap 
: ———#0029 (0) DELTTINE THE TIME REQUIREO-TO-TRAVERSE -DELTA-R-WHEN —— f--: 

s RO030 TRAVELING AT A VELOCITY EQUAL TO THE HORIZONTAL a 
< ROO31 VELOCITY OF THE PASSIVE VEHICLE SAVED FROM —— - ‘ 
RO032 SOL PHASE ———————— - : 

s ROO3S Ce) TINT TIME OF INTERCEPT-(S011-- SAVED FROM SO PHASE 9 
: 08s et + ake 
®: ROO35 (2) TRKMKCNT NUMBER DF MARKS ————— , 
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a ROO38 (4) DSPTEMI TIME OF INTERCEPT OF PASSIVE VEHICLE. ORBIT ———_-—___——. vA i 

e. ROO39 {FOR SOF-ONLY} a —— Z se 
ROO4O (5) POSTTPL PERIGEE ALTITUDE OF ACTIVE VEHICLE ORBIT AFTER ——— Z 2 
St: THE-SGI—{S OR) MANEUVER aie ee 7 =e 

e: ROOS2 (6) DELVTPT MAGNITUDE OF DELTA V AT SOI (SOR) TIME # _ 
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e. ecaina : Ree Se Ces et e EL ie “J -& 
- 20046 SUBROUTINES USED oars eee oat 
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: ROOSO BANKCALL - ~—- ; 
> 800502 —__—-GOFLASHR - ; aa 

e. RO0S04 GOTOPGOH — ——— Bets Bie 9 
R00506 BLANKET a : 

ig ROOSCS ENDOF JOS —— : a ae i 21 
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P RO0S4 MAINRTNE a $+ - - + 

0055 04,3013 BANK 04 —— a 
6 0056 REF 4 34+2000 SETLOE STBLEBRE— 19 
0057 340327) BANK 2 Se ay 
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0066 ~~ REF i 34,3303 0-362 -1—___— Te VNDSPLY ---— 
Ee | e067 REF 14 3443304 3 3633-1 CAF ¥G6N55SR —_____DFSPLAY_CENTANG —— A an 
e 0068 REF 183 LAST 724 34533650 4616-2 TOR = BANKCALL ~——- 9 
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0083 REF 34,3336 71344 1 -8PFNE—_—— ———~ ~ } 
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9089 34, 3344-43014 0 OPTNE SET CLEAR st — — f-4 
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1201 REF 3 LAST. 892 336. 3666_55*675-0-—_VSTILBAD_T5__S TFELBADY—_______ , 
1202-—_ rer -—12-—_ 33.3667 1 3660-0 EF ——ENDLRY ES sabe ee 
R1203- LRHJOB 1S SET BY LRHTASK WHEN CEM 1S BELOW 25000 FT. THES JOB ———————____— nee 3 
R1206 INITIALIZES THE LR READ ROUTINE FOR AN ALT MEASUREMENT AND GUES TO se As ons Ucn: EFo uz i 
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{215 REF —t 34.3722 1 3745 0— oe fa — 
1216. REF 2 CO LAST «150 0©« 340372321674 t 665 ——S-FH-BABH £5—-DATA-GBGD—JUST_ PRESENT? 
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1251 REF 6 LAST 692 £40652 ————— —_EBANK=_LRVTEME— i 2 
1252 3453757000061 _RDGIMS EXTEND 28 SIS : 
1253 REF 27 LAST 870 3403760 3-0025-0- DCA EME? —_______PYCK_UP _TUEME2,) TIMED 9 
1256 REF 7 LAST 694 34s 3764 5346531 OXCH——LRVTTME AND SAVE IN-LRVTIME Me 
1255 34,3762 0 0006 1— exFENS—_—_—— ‘9 
1256 REF 14 LAST 870 34, 37633-0033 4 peA Ux __preK_uP_Cbux_AND-CouY i 
1257 REF 5 LAST 892 3463764 53°655 1 OxcH “URKCOU oe AND SAVE _IN-LRXCOU—ANO-LRYCOU- —_ van iY 
1258 REF 8 LAST 670 3463765 3 0634 0- : CA epuz = 2 
$359 __ KEE 6 LAST —_ 692 —_ 3.4, 578695056 —___ ¥§ iLRZebuU—______SAVE_CoUZ IN -LAZEOU- se ee 
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A RLZ71 HIGATSOS- 1S-StT APPROXIMATELY 6 SECONDS PRIOR 10 HIGH -GATE- DURING = oe one . 
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: RL273 LANDING RADAR REPOSITIONING ROUTINE AND GOES TO SLEEP UNTIL THE = fl 
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qd RL277 RESPECT TO THE NS. BIT1O OF LRSTAT IS CLEARED TO ALLOW ER = 
e: Ri2T8 MEASUREMENTS ANO THE JOB TERMINATES. ——— ———— a 3 

i —1279- REF 249 AST 893 —_ 33536700 4616-4 HiGATIOe TC BANKEALE START -ERPOS? JOB —— - 
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‘: 1285 REF 13 LAST 757 3303676 0 S146 1 Tt PREGCHNG - 
sy 1266 REF 4 3303677 0 3737 1 FC “SET POSE tk IN POS2 — SET UP TRANSFORMATIONS 
t: 1287 REF 86 LAST 694 33,3700 0 5516-6 ———— OOWNFLAG- = ——— - 

- -__—__t300-—_fer- 3 an 3353701 —_00252-4 ADRES —NOLRREAB RESET NOLRREAD FLAG TO-ENABLE LR READING 
‘: 1289 REF 138 LAST 894 ——33.3702-0- 5155-0 Tc ENDOF JOB — - a : 

‘4 1290 REF 1 3303703 3° 3720 1 POSALARM CA A6T523-—— f 
‘: 1291 REF 251 LAST 895 33,3704 0 4616 1 TC BANKCALL - - , 

: 1292 REF 7 LAST 514-33, 3705 21562 6 CAGR — PRIGLAKM FLASH ALARM CODE —— ; 

: ; 1293 REF 37 _taST 85433537061 6001 + FCF GOTOPOGH-—-—-—_TERME NATE — 7 = , 
> 1294 33.3707 —t-3712-1- TCf}——+3 PROCEED — TRY AGAIN : 
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$$$ 959 irr cr ———§ ee - nee 
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<i 1300 3353715 0 0006-1 EX TEND 
1a 730i here 33.3716 1 3675 t 6zF  —- PaSGouD POS2 ACHIEVED — SET UP ANTENNA 6EAMNS é 
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4 —1306-—_REF- 59 LAST _894 3353723 _3-4752-06— CAF twtr - ~ _ — - = 
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“{ 1310 «REF = S LAST ~-890 330 3727-55670 0 tS —EALETR- SET Late ANS S70. ERO ae | 
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\ 0 1315 REF 4 3393734 Oo 3740 SPR cc TREE a I CONTE RUE with COMPUTATIONS 4g 
8: 1316 REF 2 LAST 895 335.3735 —3-1656-0 ee ee 2 
oe 1317 REF 15 —tAST 046404 ¥E ANKSUMP. RETURN-4O CALLER E } 
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1318 REF 60 LAST 895 33637373 4752-0-_SETPOS2 Ca __T wo 4{NOEX_FOR POS? ee i e 
‘e 1319 REF 216 LAST 890 33.3740 56 002 0 _SETPOS _xCH Q = SAVE INDEX IN Q— ak i¢ 

1320 REF 2 LAST —-149--33y3741--551650 1 75 __LRADRET____ SAVE RETURN a er 
; e 1321 REF 10 LAST 888 33,3742 3 50141 Sa = 2 
. £322 REF 43 LAST 892 330 3743 54-0030 —¥5_—_Eaanx —__— zi 1 
ig +3523 KEr —_2_L 4571226582. 2___|__—_ —_—__—__ BAN. RAL PR sono =u A if 
6. 132% 33493744 —0-0006-1- SS ES MONE FD: 3 
325 REF 227 LAST 696 3353745 5 0602 0 INDEX —@ oS 
>: = £326-—-REF -—--3-_L AST —696 339 3746—3-2523-2- — PCA ——L-RALPHA- —LRALPHA—IN-As_LRGETA—IN + —i» 
1327 REF 22 LAST 666 3393767 54 772.1 +5 DUSPOT +4 ROTATION ABOUT x —___— st 
| 1328 REF 23 LAST 896 3363750 22 To6 0 _ixeH—eouseor— —_ROTAT IGN ABOUT ¥ : 
6 1329 REF 166 LAST 895 3363751 3 4755 1 —__-_-39nn : = . . 
1330 REF 24 LAST 896 33,3752 54 770-0 ——- 75. buSPUT_+2 ____ZERG_ROTATION-ABOUT 2.— LS) 
* 1331 REF 12 LAST 892 33,3753 3-5016-0— ~tk——_—_EBANK?— : a a =» 
bes 1332 REF 44 LAST 896 33463754 54 003 0 $5. EBANK : fa is 
4 1333-—_ REF 3 —_LaST—_896-__€71650-—_____ EB ANK= LRADRET ———— ~ — - 1 
: ©; 1334 REF 164 LAST 689 33437550 6037-0 TE ENTPRET aaa - oo : 
Ss —3335- — 33,3756 —45175-0 VE GAD—CALL = 
e: 1336 REF 5 LAST 786 3363757 06516 0 UNETY : CONVERT _UNTTYCANTENNAD TO-NB ; 
7 1337 REF —2- LAST 571 33, 3760 47651 0 TRG*SHNB— ; ScD Ea ia Ws 2S SS a 
13368 REF 2 LAST 126 3353761 26237-0 STOVE _VYBEAMNE — ie = 
e $339 —_REF £2 LAST 610333762 _96520-0—__— - UNETX—— __CUNVERT_UNITX( ANTENNA) TO-NB- 3 
; 1340 ~ 3303763776241 SN IEE be cs air, CIA ees: ane vA, 
SE REF LAST 568-339 3764- 4 7674-4 : s =a 
e. 1342. REF 2 tAST 246 33,3765 02245-0- STORE _VXBEAMNG ds Fs 3 
. 1343 ae ae ee ee ee 
il 544 —REP——3-—_LAST 896 3373787 —02737- 6 _____—_____v¥8 Ean —__— : fo 
. 1345 REF 3 LAST 886 3393770 26231 0 STOVE VZBEAMNE ae Ss eee 9 
1346 REF 2 334 377i 26003 0 —_—______SEARENT— ‘ 

2 - 13467 --— __——333772——_#7624-4 — itt * e easy 
e 1348 REF ~-5 —taST 896 33,3 773-_4 7671 _#—____ —_—_*S4NBe— —CONVERT—-To-NB—__— ra 
t «44369 REF) 2 LAST 60884) «=. 3353774 — 02273 0 STORE HBEAHNB ; 
% 1350 a ee : 5 
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0001 ~~ BP 2BESG—- BANK 2k Sa rd 
‘. 6002 REF 93 LAST 872 21,2000 ———___- SETLOC R10 Se : Be co 
; 0003 ; eS rs tS ae BANK eee 
.. 0004 REF 38 LAST 885 €7+1536 EBANK® UNET/RY — ————- 3 
4 0005 REF 2 LAST —42-70-_42¢ 6 —__6# COUNT* $4/R10- ea 7% 1 
‘ o00s REF 2 LAST 829-24 y2154—23*714-4 LANDISP—-LXCH PEPCTRI— -UPOATE TBASE? AND “PIpCTR SIMUL TANEDUSEY. so '» 
0007 REF —13-_LAST_659 21421554 0025-1 _____¢S__T1mE1___ pS ces ere ee 
8008 REF 4 L AST — 858-2 bv 21565340564 — BXCH TF BASE2 SLE ice EE ee, 
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. 0012 REF 4 2le2le2 1 3053 0 TCE DESPRSET NOs ie 5 
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2108 REF 14 LAST 976 04,3020 03607 0 Bora i BSS SSS —— — -- 
2109 5G 04,3021 —_7 7656-4 UNTT — 
2110 REF 5 LAST 954 04.3022 03623 6 STORE—zZS4D-— a -—- 
2111 hed... Ge... 2S aes ee = : — 
2112 REF 15 LAST 983-04, 3024 03607 -6- : ae = — - 
sits Ree 6 —_taSt 954 ‘0453025 —_ S765 SLC a 
2114 REF 17 LAST 983 0463026 02 746-0 a Se 


: ; faa 2 eye ee ee r Dee See. cs we ae ee 4 
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.. ' LUNAR AND SOLAR EPHEMERTOES SUBROUTINES: ao bee ee a eee 4ISER*S-PAGE-NO. 1 __£0-§3 9 
‘ R2000-——NAME = LSPOS —=-LOCATE SUN-AND Moon See ee ee el gare emg - 
‘ R2002 MOD NGsl _ ants ERS ee e 
R2004 MOD BY NEVILLE ere tee, ee MMe a a 
‘ R2006-—— FUNCTIONAL DESCRIPTION eee SS awe i. 22 Snes eee act aot > 
(4 R2007 COMPUTES UNTT_POSITION-VECTOR_OF_THE SUN-AND-MOON—IN—THE BASIC REFERENCE SYSTEM. THE SUN VECTOR S15 q 
‘ R2009 LOCATED VIA TWO ANGLES» THE FIRST ANGLECOBLIQUITY) TS THE ANGLE BETWEEN THE EARTH EQUATOR AND THE ELLIPTIC. THE 9 
RZOEL—- SECOND ANGLE—IS THE LONGITUDE OF THE SUN MEASURED IN THE ECLIPTIC, = 
~R2012—THE POSITION VECTOR OF THE SUN-TS 
R2013 clio a see Pe peewee | ieee acre ed ; 
c R2014 $e(COS (LOS) + COSTOBLI*SINULOS $+ SIN(OBLD#SIN(LOSI)s WHERE iS: Sse ge eter es et Z 2 
‘ R2015 LOS#LOS +LOS #T-(C {PSIN(2PIATI/ 365424 +C #COS¢2PT#T)/365024)- q : 9 
R2016 R i he ee 
, ee ee RAO} 45_7E LONSEFUBE OFTHE -SUN—FOR MIDNIGHT, “JUNE GOTH OF THE PARTICULAR YEAR, RSE. a4 
: R2019 0 Ee candile ee Ete 4 
€: -RZ0Z0 LOS (RAD/DAY) IS THE MEAN RATE FOR THE PARTICULAR YEAR. naa , @ 
Tie | R2021 R 4 sk me oo ate eee : ie ae 
‘. R2022 LOS AND LOS ARE ‘STORED kt _-c0te eee Ba RSS! - 
R2023 6 .— testes ca 2 OES aes oes 
: 83624 —COS108L}-AND-_SEN{O BL} ARE -STOREO—IN-THE-HATRIX_KONMAT. a aa : 
‘: 2025 Tv TIME MEASURED IN DAYS(24 HOURS)» IS STORED IN TIMER. : ; 3 
R2026 CAND CARE FUDGE FACTORS TO HINIMIZE THE OEVIATION. THEY ARE -STORED_AS ONE _CONSTANT(CMOD) + SINCE ; 
R2028 0 i ae este ‘ 
* 22029 —_C_#SINIX}+C-#COS(X) CAN BE WRITTEN aS tC +4 #SINOKSPHED WHERE PHEARCTAN(C 10+. 6 
: “R2031—— 8 t o—1 4-9 119 
4 82033 THE -MOON_TS_LOCATED_VIA_FOUR_ANGLES «THE FIRST15_THE -GBL-TQUETY. THE SECOND T'S THE _MEAN_LONGETUDE_GF THE HOON. la 
, R2035 MEASURED IN THE ECLIPTIC FROMTHE MEAN EQUINOX TO-THE MEAN ASCENDING NODE OF THE LUNAR ORBIT, ANO THEN ALONG THE + 
4 22037 ORBIT. THE THIRD ANGLE IS THE ANGLE SETWEEN THE ECLIPTIC ANO THE LUNAR ORBIT. THE FOURTH ANGLE 15 THE LONGITUDE ! 
. -R2039 OF THE NODE OF THE MOONs MEASURED IN-THE LUNAR ORBIT. LET THESE ANGLES BE OBL +LOMyIMs ANOLON RESPECTIVELY. ra 
——R2041 THE -STMPLTFTED-POSTTION VECTOR OF THE MOON FS 2 
R2042 
6. R2043 Me {COSCLOM)s COS (OBL 1*SINE LOM) ~SEN(OBLI#SINCTMI#SINCLOHMLON) + SENCOBL) #5TNCLOH)*COS(OBLI*SING PHESENKLGMLOND) 2 ’ 
‘ R2045 WHERE c 
; R2066 “kG Me LOM +LOM_ 4-64 #SEN 2P1*T/270 55454¢A #COS(2P 187/27 65545148 #SIN 2PLAT/ 3268 #COS(2PIST/32) 14 AND 
ia -2648——— niin "me | 6 rt Q L : Beers 
‘ R2050 LON=LON +LON wee: Re Dae: : 9 
R2051 8 | 
4 R2052_A-» A» -B-AND-8 ARE STORES AS AMOD-AND-BMGD{SEE DESCRI PY TON GF -CHODs ABOVE be COStUBL), SENEOBL yaSINCIMDs gil 
“4 ——_3—_+—_4 bts ah a Mahone oe Che ade bare en ite eae) oss na sana a a 
e 2055 -SIN( OBL)» AND-COS{OBL) ®SINTEM) ARE STORED IN KONMAT-AS—Ki-y K2y—K3-AND-Kés RESPECTIVELY« LOM. LOM» LON» LON 2 
______95957-—ARE STORE O—AS—LOMOs—LOMR-y LUNG) AND —LONR—EN-RATESP 5 ——————__$_$_______ * Mica ademas Rg . 
e R2059 THE THREE PHIS ARE STORED AS AARG+ BARGy AND CARG(SUN). —ALL- CONSTANTS ARE “UPDATED. BY YEAR. 9 
5 R2061 CALLING SEQUENCE — Sih ad Ba sagPaers : 
e. Wa Fe, ee Sig Aa Se Re are je = -_?) 
e. ; ae i ; y é Gea : @ 
‘a a 
. RRL: gato = ‘ 2 LHhaas See ‘@ 
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t LUNAR AND SOLAR EPHEMERIDES SUBROUTINES - ——USER*S PAGE NO. = 2 ED $3 


R2062 CALL LSPOS. RETURN ‘TS VIA QPRET. See Or : 


Kites AiR Oe eee EB opi 


R2064 “NONE ; ; Tae = fa a Set mt 2 q IS hy = ae PAE o 


R2065 ~~ ERASABLE INITIALIZATION REQUIRED ee ee se Ea 


See emer. —FtEF0- AKT et 4x2 ee eS se ae 


~~ RZ068 TO ZEROS 


R2066 TEPHEM = TIME FROM MIDNIGHT 1 JULY-PRECEOENG THE —GAUNCH 78 THE TEMe oF THE -bAUNCH 4WHEN THE AG cock WENT 
TEPHEM 1S—TP WHT H-UNET SOFC ENTI=SECONDS — 


R 2069 TIME2 AND TIMED ARE IN NPAC “AND MP AC +E WHEN: PROGRAM TS” “CALLERS aaetS es aac mS nae 2 oe 


R2070 OUTPUT We Ss Sale GESCRIRE SII UR ee ae a RS 


R2071 UNIT POSITIONAL VECTOR OF SUN-IN-VSUNs (SCALED -B=ER 


~~ R2072 UNE T POST TIONAL VECTOR OF- Rabavial TN VMGENS tSEAL EO bili = TG 


R2073 SUBROUTINES USED aE MT SoC MEE CRS: ; y WO RAGIELE RTO). << Res 


R2074 NONE ea ea SS ———_____—_—___— vase. eat asus oa 


~R2075 ~~ DEBRIS 7s ‘ Creer Tap ee 


RZ076 CURRENT CORE SET+WORK AREA AND FREEFLAG = = 
2077 04) 3027 BANK 04 ee sagas "BRT, ES 

207701 REF 1 15,2000-— SETLOC EPHEM 
207702 1593664 a Sears oe <i ae ee 


2078 REF 6 LAST 962 ESy 1714 “EBANK= VSUN ——— te <7 ate 
20785 REF 1 or aiea a ae ope Be ge 


20786 REF 2 LAST 935153664 “LUNPOS “Guat S SPOS Se eTRENG. REE Fae eae a amnae 


2079 15.3664 54201 0 LsPos SETPD—SR- -—— - pee ee 
i. ae 1573665 000610 + t : yh ea 
2082 2. a 2 a eee a 

2083 2. i oe a. a | See oer 

2064 REF LAST 243 15,3670 01707 0 ——FEPHEM TINE-OF LAUNCH ~~ stance G 42 

2086 ~—-REF i i. 7 ae estepay —— 24 HDURS—8640000 CENTI-SECS/DAY 6-33 

2087 REF 15+3672- 0031 0 GRE tamer A ee ie 


Os lot 4ee 


ee 
| 


2089 15,3674 00000 1 6 ——_— 
2090 1593675 000601 ———§-—_____—. 
2091 2 Sh ea eee 
2092 REF tt LAST 971 1553677002 74-0 —____ “ FREEFLAG SWITCH ait 


2093 1503700 T7745 1 POSE TA BLOAD Tear = oa tae) 
“2094 REF tSe3 TOL 12064 -& KENMAT—+2 EER BS 
2095 REF 1593702 OGG2T t CA aS | eo Ea Pane Saat 

2096 15,3703 46745 6 POSTTS SLUAR one : : <a = 
2097 REF 985 15463704 0GO3St 0 FIMEP : : i ES = : 
2098 REF 1503705 12050 1 we: Vai een ——if7er GE £/32-OR-£/365- ae 
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. t LUNAR AND SOLAR EPHEMERTDES SUBROUTINES oe “USER'S PAGE-NG,_3-__£5 $3 r 
2099 159370642661 - St —-——_pade———-- — - ; §, 

‘ 2100 —— 15,3707 20211 1 8 §— ——- —- -— O 

2101 REF —2-_LAST 965 154371012046 9 —____— —_¥aer-e eee wate ————— 3 

Soc Nem | aeiepeeee 1503711 407564 -S3N——_9 MP SENCE/274+PHE} GR-T/32-OR 7/365 
e. 2103 REF 3 LAST 986-15 3712120441 Valo Tok (RO*AZ¢AL 482) 481/25 INUX4PHTAD —i9 

j 2104 45493713 62015 -1— DAD ——_NCRyt PLUS ‘i 
a 2105 REF 2 LAST 985 153714 000271 GIMP - (80*#2481882)881/251NCKEPHIB) oes 
6 2106 459375 —_ #77749 —_____—_—68¢—_-¢ —__________________ manny 

2107 REF 3 LAST 9663573746 —_90027-_1 _______ 5 FGRE FHP -OR A COsM2+C IMMA DERL/ZSIN(K*PHIC) 

seeccye i gees 
6 2109 REF 12 LAST 985 15,3720 00054 -0- — FREEFLAG ere i ¢ 
2110 REF 2 1543721 33703 0 —_______—PusTTs— ~ = 
211i 1543722 40745 0 PUSTTO OLOAD aMPe ——— — - = ; 
‘ 2142 REF «0-3 LAST «985 1503723 00032 0 —  —— aie : ) 
2113 REF 4 1503724 65747 0 RATESPe2 ____ LOM + LOSR # LONR : 
Be 59372542661 0 St BAD - a - - —————-—- 
*S 2115 1543726 20206 1 8B -— — 2 

7 2116 REF 2 LAST «©9860 -:1503727 657410  RATESP +602 LOMO+LOSO+LONG 
1.29 2117 —-—-4553730---77628-8- —--- — BSy—--____- nn ei. 
‘ 2118 REF 4 LAST 9861543731 —-00027 4 —- GIMP a é 

2119 REF 4 1543732 10021 6 -- SORE STMPe2——— LUM*LOS +LON - 

= 2120 $573733—__63135-0-—______— — ———————— 
e. 2121“ REF 17 LAST 964 1543734 00050 1 = a « 

: ———— 3h - 1563735 77775 1 —e¢—_-2—______—— 

2123 15,3736 —_53015-0-—_— i -$—_a-—_____—_—— —- 
¢ 2124 REF oR ae 1563737 12026 0 —_———AG5-43—_—___—_—_PLUS-2 . 
: eee PE 1593740337704 —ae—— 2np 7 
eae 457374 #76444 BPE oe 
e 2127 REF 4 156374233700 0 —___—_POSETK- a « 

: 2128 (1593743 45345 1 PUSITF OLOAD OSU - 3RD — 
11 2429 REF 2 LAST 986 1553744000211 STHP Lox - Bil 
e 2130 REF 3 LAST 986 1553745 00025 0 STHP 44 LON _— _ 

2131 «154376 65356 1 — $44 pp —____SntoM=LON — : 

; 2432 —_REF —-4 LAST 986-357 374790021 + STMP : am 

e 2133 15,3750 653562 0S EN DDE SIN-LOM 3 
2134 REF 5 LAST 986 150375100021 1 — S TMP oe : 3 
2135 1503752 55546 0 cGS—___VbEF — 2: ae vi 

e 2136 1593753 53522 2 Mx¥—UNET bet > 
2137 REF 2 LAST —985-1553754-_12002-0---______________KONMAT —— Kha K2 KS eKoy - 
2136 —REF 6 _L AST 935 154375502 723-© STORE —VHoON am CET 

e 2139 — 1543756 65345 6 BLOAD DBL ——-— — 45 
2t40-—_ REF 3 CAST 9G 1 set aes = ZERO : 
] 2141 REF 6 LAST 986 153760 00023 0 — S$ FMP —— { 
e 2142 85 6376E = 65356 1 SIN POD -= BIN Los — ‘9 
2143 REF 7 LAST 986 15,3762-—-00023-0 =. 2 
By 88-5 5546-8- eS VBER OS-LOS- — — —: 

‘ 2145 1503764 95352h 20 MXY | UNET ) 
2146 REF 4 LAST 986-15 3765-12002 0 KUNMAT ! 

i! 2147 REF 7 LAST 985 1563766 02715 0 STORE VSUK : 
e. Z148 1563767 77616 0 RVG - © 
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se. L DOWN=TELE METRY PROGRAM ann USERS PRE NB —4 £O-$3 
. ROOOL PROGRAM NAME~ DOWN TELEMETRY PROGRAM —— 
s ROVOZ MOD NO. 0 TO COMPLETELY REWRITE THE DOWN TELEMETRY PROGRAM AND-OOWNLINK ERASABLE DUMP PROGRAM FORK THE 
t ROOD4 PURPOSE OF SAVING APPROXIMATELY 150 WORDS GF CORE STORAGE. ; 
ae... a THES CHANGE REQUIRES AN-ENTIRELY NER _METHOD-OF SPECIFYING DGWNLINK LISTS «REFER—TO—DOWNLENK 
ei: ROOOB ~—-LESTS LOG SECTION FOR MORE DETAILS. HOWEVER THIS CHANGE WILL NOT AFFECT THE GROUND PROCESSING 
: ROOLO —OF DOWN TELEMETRY DATA. —————— 
-@ ROOL1 MOD 8Y= KILROYs SMITH» DEWETT Wa oo —— 
. te re wa a. aoe 
ROOL3 -AUTHORS-- KILROY, SMITHy DEWITT, DEWOLF y FAGIN 2 8 ——— 
R001 4 —LEG-SEC TON OOWN- TELEMETRY PROGRAM -—- — 
e ROOLS FUNCTIONAL DESCRIPTION— THES ROUTINE IS INITIATED BY TELEMETRY END ae 
ROOLE PULSE FROM THE OUWNLINK TELEMETRY CONVERTEK. THIS PULSE Occ URS ete 
ROOLT AT 50 TIMES PER SEC(EVERY 20 MS) THEREFORE ODDOWNTH 1S 
.. ROOLB EXECUTED AT THESE RATES. THIS ROUTINE SELECTS THE APPROPRIATE 
ROOLD AGC DATA TO BE TRANSMITTED DOWNLINK AND LOADS IT INTO CUTPUT ——— — 
. : ee CHANNELS 34 AND 35e THE INFORMATION IS THEN GATED OUT FRUM THE a - £ : 
e. ROOZ} LGC IN SERIAL FASHIONe ~ 
; ROOZ2 THIS PROGRAM IS-CODEO-FOR—A-2 SECON DOWNLIST. SINCE OOWNRUPTS 
ff R0023 BECUR EVERY 20MS AND 2 AGC COMPUTER WUROS CAN BE PLACED IN 
‘ ROOZ4 CHANNELS 34 AND 35 OURTNG EACH DOWNRUPT THE PROGRAM IS CAPABLE —— 
, ROO25 OF SENDING 200 AGE-WORDS EVERY 2 SECONDS. 
> 8 0026-— CALE ENG -S EQUENCE—NGNE — 
‘. ROOZT PROGRAM IS ENTERED VIA TCF OODGWNTM WHICH 1S EXECUTED AS A — 
Rooz8 RESULT OF A DORNRUPT. CONTROL IS RETURNED VIA TCF RESUME WHICH 
k0029 IN EFFECT ISA RESUMES 
‘ ROO3O SUBROUTINES CALLED- NONE ae 
ROO31L NORMAL EXIT MODE- TCF RESUME as ——___—— ———— 
89032 ALARM-OR- ABORT EXIT -MODE—-NONE ——- 
‘ ROO33 RESTART PROTECTION? 
ROO34 ON-A FRESH START AND RESTART THE *STARTSUB* SUBROUTINE WILL INITIALIZE THE DOWNLEST POINTER (ACTUALLY 
4 ROO36 DNTMGOTO) TO THE BEGINNING OF THE CURRENT DOWNLIST(1sE. CURRENT CONTENTS OF DNLSTADR). THIS HAS THE 
‘ RO038 EFFECT OF IGNORING THE REMAINDER OF THE DOWNL IST WHICH THE DOWN-TELEMETRY PROGRAM WAS WORKENG ON WHEN 
ROO*O THE RESTART(OR FRESH START) GCCURRED ANDO RESUME OWN TELEMETRY FROM THE BEGINNING OF THE CURRENT 
es See ——— eat 
‘ RO043 ALSO OF INTEREST 15 THE FACT THAT on A-RESTART THE AGG WELL LERG DOWNLINK CHANNELS 13134 AND 35. 
RO0G7 DOWNLINK LIST SELECTIONS 
. RO048 THE APPROPRIATE DOWNLINK LISTS ARE SELECTEO BY THE FOLLOWING! 
‘« RO0G9 Le FRESH START 
ROO5SO 2. V37EKXE WHERE XX © THE MAJGR MUDE BEING SELECTED. 
—.;... — R665 2— - 3 a ia? . RAF = 
‘. RO052 4. NON=V37- SELECTABLE TYPE PROGRAMS(E.G. AGS INTT TAL TZATION( SUNDANCE * LUNTNARY } AND-P61-P62 
ROOSZ2 TRANSITEON(COLOSSUS) ETCods Se 
eS ROOSZ5 DOWNLINK LEST RULES AND LIMITATIONS? — 
e ®00526 READ SECTION(S) WHICH FOLLOW ‘DEBRIS* WRITEUPS — — oo 
; RGbos—GUYPUT?— EVERY E FUEENGS 296 SOUSEE PECETSION WORDS (1 .£.-200-L6C 
e. ROOSS  ERASABLE INITIALIZATION. REQUIRED~ NONE ——— ~—--- 
RO056 *DNTHGOTO* AND *ONLSTAOR* ARE INITEALIZED- BY THE FRESH STAKT PROGRAM. 
é ROOSB  DEBRIS(ERASABLE LOCATIONS DESTROYED 8Y THIS PROGRAM)— 
e: ROO59 LOATALSTsONTMBUFF TO ONTMBUFF #21DeTMINDEX?ONG, 
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‘ 
t DOWN=TELEMETRY PROGRAM Se 60-53 3 
P0065 DODOWNTM IS ENTERED EVERY 20-MS BY AN INTERRUPT TRIGGEREO_BY THE —— if 
R066 RECEIPT OF AN ENDPULSE FROM THE SPACECRAFT TELEMETRY PROGRAMMER ¢ 1d 
ROO6T NOTES REGARDING DOWNLINK LISTS ASSOCTATEO_WITH THIS PROGRAMA a - = 
ROG68 be DOWNLISTS. - DGWNLISTS MUST BE COMPILED IN THE SAME GANK AS THE Peete ) 
RO069 DOUN-TELEMETRY PROGRAM. THIS 1S DONE FOR EASE OF CODING. FASTER —— carota y 
ROOTO EXECUTION. — : sve aay sheeted MoT Gul 
ROOTS 2+ EACH DOWNLINK LIST CONSISTS OF A CONTROL-LIST ANO A NuMBER oF ee ee ‘ 
ROOT6 SUBLISTS.« — laste ena sts ese es SL SES - 
20077 ——3s-A-SUBL-IST_REFERST0-A-SNAPSHOT_OR_DATA-COMMONTO THE -SAME-GR_OTHER— = v<5 ee 
ROO78 DOWNLE NE LISTS. ANY SUBLIST CONTAINING COMMON-DATA NEEDS TO #6 ————————— 5 
ROOTS CODED ONLY ONCE FOR THE APPLICABLE OOWNLINK LISTS. a eee 
ROOGO 4s ‘SNAPSHOT SUBLISTS REFER SPECIFICALLY TO HOMOGENGUS DATA WHICH MUST BE 
ROOB1 SAVED IN A BUFFER DURING ONE OOWNRUPT. i : > 
ROOB2 5 THE LONADR FOR THE 1ST WORD-OF SNAPSHOT DATA 1S FOUND AT THE END = ae 
—_—Re983- OF EACH SNAPSHOT-SUBLIST + SI NCE—TFHE PROGRAM CODING SENDS THIS OP WORD $$$. 
ROOBS IMMEDEATELY AFTER STORING THE GTHERS IN THE SNAPSHOT BUFFER. ) 
ROOBS 6+ ALt LISTS ARE COMBINATIONS OF CODED ERASABLE ADDRESS CONSTANTS — ecnveeie 
ROOB6 CREATED FOR THE DGWNLEST PROGRAMS ¥ 
KOO87 A. LONAOR —-¥=WORD OGWNLEST ADDRESS. — v6 
ROBE SAME AS -ECADRy BUT USED WHEN THE WORD ADDRESSEO 1S THE LEFT ae fe 
ROC89 ——s— SSSA OF A DOUBLE-PRECISTON WORD FOR DOWN TELEMETA YS a ep Rees =e! A 
R 0090 8. 20NADR - 6ONADR —_N-WORD DOWNL IST ADDRESS, N= 2 -- 6. — ‘9 
ROODL SAME AS -LONADR+ SUT WITH THE 4 UNUSEO 8175S OF THE ECADR FORMAT x 
ROOoZ FILLED IN WITH COOL-O10i. USED TG POINT TO A LIST OF N BOUBLE- 
R0093 PRECISION WORDS, STORED CONSECUTIVELY, FOR DOWN TELEMETRY. —— = 
RO0%% Cs ONCHAN “DOWNLEST CHANNEL ADDRESS. - Ba) 
———R0095— SAME AS -LONADRs BUT WITH PREFIX SITS Oli ts —USEO-FE-FOINT TE = 
ROO96 A PAIR OF CHANNELS FOR DOWN TELEMETRY. ; 
ROO9T D. DNPTR DOWN TELEMETRY SUBLIST POINTER. 
RO098 SAME AS CAF BUT TAGGED AS A CONSTANT. USED IN CONTROL LEST Te POINT TU A SUBLIST. at Hi 
ROLOO CAUTLON=== A DNPTR CANNOT BE USED IN A SUBLIST. 4 
ROLOL Te. THE WORD ORDER CODE 1S SET TO ZERO AT THE BEGINNING GF EACH DOWNLIST (1.6. CONTROL LIST) AND WHEN 
ROLOS A PLONADR TEMEZ® 15 DETECTED IN THE CORTROL LEST(ONLYS. E a1 
RO10¢ Bs IN THE SNAPSHOT SUBLIST ONLY» THE ONADR'S CANNOT POINT TO THE FIRST WORD GF -ANY EBANK. . 
ROLC6 DOWNLINK LEST RESTRICTIONS? x : 
ROO? (THE FOLLOWING POINTS MAY GE LISTED ELSEWHERE BUT ARE LISTED HERE $0 —17-1S CLEAR THAT THESE THINGS CANNOT BE e 
ROLOS DONE) 
KOLL0 1s SNAPSHOT _DOWNE- EST? - 
ROLiL (A) CANNGT CONTAIN THE FOLLOWING ECADRS(1.E. LONADRES)S Oy 400% 1000+ 1400+ 2000+ “2400+ 3000+ 3400. ms 
ROLLS (8) CAN CONTAIN: ONLY LONAOR*S “4 
ROLL 2+ ALL OOWNLINKED DATA (EXCEPT CHANNELS) IS PICKED UP_BY A <DCA<SO_DOWNLINK LISTS CANNOT CONTAIN THE 8 
ROTTS “EQUIVALENT OF THE FOLLOWING ECADRSt FeEsfDNADRSH4 397s 77 Te ABT Fe VTE e237 oe Ott Ty SBT BT 
ROLLS (NOTES THE TERM EQUIVALENT * MEANT THAT THE EONAOR TO 6DNADR WELL BE PROCESSED LIKE 1 -TO-6 ECADRS) & 
RO1Z0 3s CONTROL LISTS AND SUBLISTS CANNOT HAVE ENTALES = = OCTAL 00000 oR OCTAL T7774 > 
pare Seah : 8 
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Ay ea DOWN=TELEMETRY PROGRAM SELES eas ————_—_—__——. USER'S PAGE NOs 4 £0-$3- c 
4 ROLZ2 4» THE *LONAOR TIME2* WHICH WILL CAUSE THE “DOWNLINK PROGRAM TO. ser THE WORDER CODE TO 3 MUST APPEAR AN THE ie 
UF ROL24 CONTROL SECTION OF THE DOWNLIST.— ee oe oe 
| R012 — Se FONCHAN-O* CANNOT -—BEUSEDS ————— ae a 
os pete we: te SALES AMAA, 
‘iT RO1Z6 6» -*DNPTR O* CANNOT BE USED. ea ++ —— ae 
LS RO1Z7 T+ ONPTR CANNOT APPEAR IN A SUBLIST. — - a lo 
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c: 0142 22,3711 i —) 
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‘Y 0144 0543506 BANK — - j 
Sz 0145 REF 17 LAST 204 0340 EBANK= ONTMBUFF 1? 
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2a 0147 REF 5 LAST 820 0543506 54 016 1 OODOWNTM TS BANKRUPT -— 
, 0148 0553507 0 0006-1 —— EXTEND ——_—_—— - 
ACB 0149 REF 5 LAST 820 -0543520--22-012 1 OXCH GkUPT SAVE é 
re 0150 *REF 1 05535111 3763-1 TGF -—-WOTEST--— —-- : 
are 9553522 0 0006-1 WEE EXTEN - SET_WORD_ORDER-OEF TO — OnLy i++ 
.: 0152 *REF 17 LAST 821 0553513 05 013-0 WOR CHANAS ALREADY 1SN'T. 
a 0153 REF 4 LAST 288 05,3514 0 0335 1 TC —-BNTMGOTE- GS TO APPROPRIATE PHASE-OF PROGRAM 7 
: <n SS a 
. 0154 REF 2 LAST 219 053515 -3-7747 1 ONPHASEL CA ———-NEGONE ____1NITTALIZE ALL CONTROL HORDS : 
; 0155 REF 1 5553516 54-357 1 ____¥5§_——_SUBLIST WORDS TO-MENUS ONE ——— 

: o1s6- REF 1 9593517 54336075 -BNECABR a SEE 
. 0157 REF 1 05,3520 3 36400 CA LONPHAS2 SET_DNTMGOTO =O ALL SUBSEQUENT ODWNRUPTS a 
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ol6l REF —2 05,3524 0 3653 1 ODDNADR TC FEFCH2wD ____YES-- THEN FETCH THE NEXT 2 5P WORDS 

9162 REF 29 tAST 928 0563525 77 753-0 HINT MEZ=i DNADR-TIME2 NEGATIVE GF -TEME2 LONADR | 
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. ae ole? REF a as a ee eee seen ROSS Aa. 9 
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: 6180 REF 4 LAST 992 050354624 334-0 THER —_CTLISy SET POINTER TO PICK UP NEXT CTLIST WORD 
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ee a ee eee eee ae ee BIHF—_BODHPTR ET+S-A_POINTER SCA MUST-NEVER BE 2ERE 
€ 0200 0543572 000061 _DODNCHAN-TC__6— (EXECUTED AS EXTEND) Ins A CHANNEL : ? 
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at 6204 0573576 —0-0006-1- te a (EXECUTED _AS EXTENDS a : 
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0268 REF 167 Last oo... == if Lt 
0269 REF t & ee Ch _DNADRDCR— = DECREMENT _COUNT_AND- RACK - a =} > 
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0278 REF 9 LAST G94 0593666 50 337 0 NEXTINSE INDEX SUBLEST | 1 
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e28t REF 10 LAST 994 05,3671 24 337 6 NCR SUBLIST — _NO= } 
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oo L DOWN=TELEMETRY PROGRAM SEES am a “USER'S PAGE NO. 6 £6 $3- :y 
ma P0301 SUBROUTINE NAME--DNDUMP- SS $s ff, (w 
oO RO302 FUNCTIONAL DESCRIPTION - O-SEND{DUMP)ALL-ERASABLE STORAGE *N* TIMES<tN © 1-10 416 BANKS ARE SENT ONE AT A-TIME Tee 
eh RO304 EACH BANK IS PRECEEDED BY AN ID WORD) SYNCH BITS, ECADR ANO TIMEL FOLLOWED BY THE 2560 HORDS OF EACH 4, ve 
ree EBANK. EBANKS ARE DUMPED IN-ORBER Hs ts EBANK-O-FIR STs THEN EBANKE EFES4 as 
e" RO308 CALLING SEQUENCE- THE GROUND OR ASTRONAUT 8Y KEYING V74E CAN INTTEALIZE THE DUMP. ~~ 
a RO3LO AFTER KEVING IN V74E THE CURRENT DOWNLIST WILL BE IMMEDIATELY TERMINATED AND THE DOWNLINK ERASABLE OUMP — a es 
a ROSL2 WwiLt SEGIN. ——— — eakerins f 
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= 0356 ——_—_____¥5-& frean steer ee ree 
&: RO3LT 2. COMPLETION GF ALL DOWNLINK DUMPS REQUESTED (ACCORDING TO SITS SET IN -DUMPENT 6 Nore THAT OUMPCHT am) 
: ROSLS CAN BE ALTERED @Y A V2INO1. — wo — “ 
Te RO3Z20 3s AND INVOLUNTARTLY BY A RESTART. EE + Bis 
s RO321 NORMAL EXIT MODE- TCF ONPHASEL ——— -—- — _ poe © 
am RO322. ALARM GR ABORT MGDE- NONE 
- + —— 86323 —_ # SUBROUTINES CALE ED- NONE - os 
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: RO3S1 TIMECIN SECS) = ¢——# ye ( 8 re 256 +4 —-}- #400 :@ 
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i RO351 7 3R0 WORD OF EBANK x 00142 1 IN THES EXAMPLE THIS WORD = CONTENTS OF ET 1402 (ECADR 3402) @ ti 
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— dpe ee a ee ee SON TRACT PRON ERASASLE, ——_—_—__— 
6346 12467 -1________¥0F 826/600 —___12-=-BRANCH-ZERO-AND-GOTO. i 9 
, 


te 

(=) 

nN 

w 

a 

3? 

mm 

7 

sgaredwinte 

| | 
| 

| 

> 

Lag 

oO 


PS ES ae CF BPL/@MN_______13 = BRANCH PLUS ANO-BRANCH MINUS. 
6356 b 2447 6 7 __p8/8Htz —14-=-REFURN TO BAS1C_AND_BRANCH-HEZER¢ ——______- 
6354 1 2507 6 FEF CALL / 7A —____15 = CALL AND STORE OpREeT.___ viene. 
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‘ RO291 STORE CODE WITH A CORRESPONDING ERASABLE ADORESS. MOST GF THESE CODES ARE TWO ADORESS, SPECIFYING THAT THE WORD a 
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9357 REF 12 —LAST-1006-—____6432_7_4357-0 ___ Mask —LOws - —-- - Ai 
0358 REF 22-_LAST 10166433 26-1160 —AHEADS—_ADS—_—ADDRW aos eens :9 
z ee os ee ee ee SO: i eee eee ea Te cL Re Te a. © 

ft i TR Ae = . aE <8 ATES Der AS ROA © aE ~ # 
Pages Bors 18 ARR? os SE DEON IE Vs I SG SSE a, © 
eee pie te = emer BYES Ld A ake 2 net! : . eee eet FE 
= ES a FAN PDs ES aos can eye Eel ES 
STs ei ee Kign po AT LE FRE OR AED PRE ERE La 

ii i. NE oe eS Shao 7 a ae 0 eR ee a ee ere wi 
SY 5 ONE a eT ; EE RE RIE EET. eS a eee, a5, © 
oat : Me < Sacer RES roa oe Se ‘i ae 
PA SS ste PEA ES y 2 SEES ai “Pi 
‘Pa Geet eee ee ee ee en Ae. ee eT Ti eee 5° 

* fe B53 Need peertee Ee eee sy -* 7: 


{ SRS So Sa ae ee . Boe ap ta = ——_ a 


e: GAP? ASSEMBLE REVISTON-0O1-OF -AGC—PROGRAM-LMY'99- BY NASA 2021112-061 ‘L627 JULY 1441969 SKIPPER 2087 PAGE 1017 4? 


Se INTERPRETER —____—— -— USERS PAGE NO. 16 £O-§3— 
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0086 — REF 1 5205 54 061 1 5 na eRe = - 
— : 52060-6006 1 EXTEND — 
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0148-—REF 31-4 —LAST-11.22 0153250400024 EE : : ae 
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- 0243 REF 31.7 LAST 1123-01 3375-_50-002-0—— INDEX —-Q— —____— aaa a 
0244 a a oS s.r me a eee == 
“0245 REF-318-—LAST 2127 — 015337754 002-4 +s———_@ INDEX VALUE INTO Qe —-- 
: 0246 —REF 125 —t AST 1125-015 3400—3-4753-4-________6aF __NE—_ = ae a 
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0266 Eee ke ee a a ee eee Ae 
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——R 0b6- THIS SUBROUTINE CALCULATES THE INITIAL-VELOCITY-REQUIRED-TO TRANSFER A -POINT-MASS- ALONG -A_CONIG TRAJECTORY 

R063 FROM-AN-INITIAL-POSTTEON--T0—A TERMINAL —POSTTION-IN—A PRESEAT3ED-—TIME INTERVAL + —THE-RESULTING TRAJECTORY MAY BE 
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20250 ACCORDING TO THE NEEDS GF THE PARTICULAR USER. THE ABORT-EXIT MODE MAY BE CODED AS ...- 
20252 —- LAMABORT DLOAD-ABS A MEASURE OF PROXIMITY TOO OR ) 
RO253 1-CSTH. aaa 360 DEGREES. soi eau aebiees rae 
RO254 pSu——-BMN- & ere, a 
R0255 ONEBIT Pei BN eee puted = f 2 > 
RO256 CHANGER2 ah E. CHANGE R2VEC. DIRECTION | SLIGHTLY. 
ROZ5T DLOAD-—DAD ee ee ed see ee ( 
R0258 TDESIRED A ; eee ee ee ) 
RO259 Sokerene———_— RE ES Ee 
— = 46760-——_— ——_ ST EALL—-TDESIRED INCREASE TDESIRED & Bos 
RO261 LAMBERT as ee AES ae ote ) 
RO2Z62 = Sane? es 
ae peas 7) 
ats = > 
Bx? 
Cee aS ee Ls ee EE ee RE Sy ee Se * Sa Fok oD ae i Ss 


® =: ee RON “ls £ : — ES J 
7 ho eee a eee eh “a, i > a rat OLY a oe ee = Pay ae ay c ») 
. SAP ASSEMBLE REVISION O01 OF AGC PROGRAM LMY 99 BY NASA -2023412-062 —____16# 27 -JUL¥-1441969— _SKIPPER +087 PAGE-1165— : 
‘Sa Ronit aieasuTr Ines =e EA eS USER*S-PAGE-NO. 7-0-3 r 
‘ f—____p9263-—ouTeuT - ————____—— a =e Boe a == : eee mes, 
ra RO264 “SRS Seep eee te = dee: fat Se OE Sun ce Se son 
—_ 6265 —— AL N-—P aE See _DESCREPTION-AND- REMARKS So eee Neen 
‘ RO26T WEG +7 FOR EARTH *DP_INITIAL VELOCITY VECTOR IN-METERS/CENTISECOND REQUIRED TO SATISFY THE BOUNDARY VALUE 9-: 
R0269 *+5-F OR MOON *PROBLEMs ——— wages aaa ais = ae 
R0270  VTARGET * +7 FOR EARTH *DP-RESULTANT— velocity vecToR AT nave IN-METERS/CENTESECONDe ees 
- ~-R0272 *+5-FOR -MOON—*—— a tes ) 
- R0273--SOLNSW—-* NONE __-FENTERPRETER SWITCH WHICH IS SET-IF THE SUBROUTINE CANNOT “SOLVE-THE- PROBLEM, CLEAR IF THE. 
20275 ae —~*SOLUTION-EXEST Ss aes am eee 
‘ RO2Z76—-FOR-OTHER-QUTPUT-WHEGH-MAY—BE—OF -USEy—SEE-DEBR BS a A EA 2 
ROZTT * aslo ES See Ee 2S eee se Ew « x r 
Lg ra Sesion = pi ee fae E ‘ 
5 —-.. 6 1 a Ce oon ta” i iek MEPL To Co ee ee a *) 
RO278 ~~ DEBRIS = Cen ne rr 
20279-——__-- PARAMETER S_WHEGH-MAY_BE—OF-USE : = : 
8 20280 * SCALE FACTOR * —— oo ps come 4 
RO2Z81 VARIABLE*iN POWERS OF 2* — DESCRIPTION AND. REMARKS weber 
s ROZ82———=S ee #2--------- === * ~—--------------------- : - @ 
20283  SNTH * +1 *DP-SEN-OF ANGLE BETWEEN-RIVEC -AND-R2VEC- foe ee 
— 20284 —-CSTH * +1 -*)P—COS-NE-GF-ANGLE — eae a 
> 20285 1-CSTH * +2 —*DP 1-CSTH- — aa. ~ ) 
20286 COGA * 45 *DP-COTAN_OF -INITEAL-REQUIRED FLIGHT PATH ANGLE- MEASURED -FROM VERTICAL See 2 
RO289-—P * 44 *DP-RATLO— OF SEMILATUS- RECTUM -TO—INI TIAL RADIUS — = =a an, 
. R0290. RIA * +6 *DP-RATIO GF INITIAL RADIUS TO SEMIMAJOR AXIS ; 5 
ROZ9L RL (32D)* +29 FOR EARTH*DP INITIAL RADIUS IN METERS SORE RIE tee ae 
~—- ---R6292——-- #427 FOR MEAN — 2 : pete eee at 
» R0293 URI * 41 *D)P—UNTT—-VEETOR—OF-RIVEG - See —— ; 
, RO294 — U2 * +1 *DP -UNET-VECTOR-GF-R2VEG aeere wae 
» 20295 PARAMETERS OF NO USE — ——— —— > 
20296 DP PARAMETERS - EPS ILONL» €STH-RHO» TPREVs TERRLAMBs R2s RTNLAMB (SP)-s PLUS PUSHLTST-REGISTER-0-THROUGH 42D 
80298 ADDIE TIONAL INTERPRETIVE SWITCHES USED ——INFINFLGy 360SWy—SLOPESWy ORDERSH = =: 
» R0300 a --- —— ——__—— ; 
i. ¥ ii 
’ iy bee ED SESE LS ea : i 2 
: Aan ae 5 
* SES ee cee ar eee D) 
>, ee ae 5 
1 | te: Cie _ i 4 
>. s Cvtes soe ele : 2 
7 SE os vi ose = aN. Re Eee. SO 
°. Ry iia ee ee a Ce ee RISK AT 8 
° pe a . 


Q Se eee i ta ha 2 re aids , ‘iia a tele © 
jis Sitch ee Se eee ee 2 = iis ; fb Dele ERS Sil, heer ie tii 
4 > — — a ————— es ~ ed " 
~~ GAP? ASSEMBLE REVISTON 001 OF AGC PROGRAM LMY99- BY _NASA-2021112-061 ___16327 -JULY-1471969-— SKIPPER «087 PAGE-1166 ; 
7 Tian “ 
e tk CONIC SUBROUTINES ————-— on —_—_1JSER.S—-PAGE-NO.——_8 —__£0--$3- .o 
= P0301 PROGRAM DESCRIPTION ~ TIME-THETA Suphauwane—————— ee eden gps ‘ 
‘ RO363- - MOD NO. - O-- a Ge gece ol Conic supkcuTaNes no 
—$—$—R9365 48p—BY—KR-AUSE—_—_—__—_—____— Se $$ eseeseesssaASSEMBLY _=—COLOSSUS- REVISTON 88. - a 
RO307- 
: R0308 FUNCTIONAL DESCRIPTION eS a eT eee eel MPA; Ter hae =F. ie es a =e a 0 
6 RO369 THES SUBROUTINEs GIVEN-AN-INETIAL-STATE-VECTOR AND A_DESIRED-TRUE-ANOMALY—DEFFERENCE THROUGH WHICH THE ? 
20311 STATE IS TO BE UPDATED ALONG A-CONTC TRAJECTORY» CALCULATES THE CORRESPONDING TIME-GF-FLIGHT AND, IN ADDITION, - 
s RO313 PROVIDES THE OPTION OF COMPUTING THE NEW UPDATED STATE VECTOR. THE RESULTING TRAJECTORY MAY BE -A-SECTION OF A— = > 
—RO345 CIRCLE, ELLIPSE, PARABOLA, OR HYPERBOL A WITH RESPECT TG-THE EARTH -OR-THE- MOON. THE USE OF THE- SUBROUTINE CAN BE 
RO317 EXTENDED USING OTHER PRIMARY BODIES 8Y SIMPLE ADDITIONS TO- THE MUTABLE WITHOUT INTRODUCING ANY CODING CHANGES» - 
c R0319 ACCEPT ING THE INHERENT SCALE -FACTGR CHANGES IN POSITION AND VELOCITY. — - _ - —— >) 
RO320 —_——— —__—_—_—— — -—- — +--+ a 
= re RO321 THE RESTR- EGTEONS ARE-— sts >) 
RO322 le THE ANGLE BETWEEN ANY POSITION VECTOR AND ITS VELOCITY. -VECTOR- MUST. BE- GREATER THAN- re DEGREE 47.5. MINUTES F 
Wy 4 RO324 AND LESS THAN 178 DEGREES 12.5 MINUTES. -— ai 
c RO325 2e THE PARAMETERS IN THE PROBLEM MUST NOT EXCEED- FHEIR- SCALING LIMITS SPECIFIED IN - THE GSOP. LF THE LIMITS. ) 
—Res2F ARE EXCEEDEDs THE RESULTING SOLUTION WILL BE MEANINGLESS. - a . 
< ——R 0328 THE- AGC COMPUTATION TAME- IS APPROXIMATELY «292 SECONDS. oe - SE a a ee ge : ) 
RO329 = = seas SS . Sg eee oo = = 
3¢@ ae Sia oaks eee peer ge \Y 
: RO330-—— REFERENCES — 
RO33S1 R-4T 98 MISSION PROGRAMMING DEFINETION MEMO NOw 16+ LUNAZ LANDING MISSION. GSOP-SECTION 5.57 SGA MEMO 67=8~ aos 
‘ : RO333 ato Ibe Pea £ ) 
j Re To viet OE Se el ks ght ang eee SUEe B 
c 80334 —— INPUT -—-ERASABLE INITIALIZATION REQUIRED See eee = <a zs ) 
z RO335— —_#* -SEALE-FACTOR—* 2 ss 
‘ 80336 VARIABLE*IN POWERS GF 2% = DESCRIPTION AND REMARKS i ) 
—_R 0337 ee e ea et ee eee * $ = +2 6 SRS - b 
RO338 RVEC —*4+29-FOR EARTH*DP- INETIAL POSITION VECTOR IN METERS. - - 
c RO339 *+27--FOR—MOGN—* —— Sota ee = = ) 
RO340 VVEC *-4+7-FOR- EARTH-*BP NET EAL VELOCITY. VECTOR— IN| METERS/CENTISECOND- —— —_——— 5 
— 20341 * +5 FOR -MOGN— + —— 
‘ — RO342— SNTH %*—+} *DP— SINE -OF FRUE-ANGMALY DIFFERENCE THROUGH WHICH THE STATE IS TOBE UPDATED ) 
; 20344 CSTH * 41 *PP—COSINE OF-THE ANGLE — ——— i 
oi 4 RO345 RVSH % NONE +AN_INTERPRETIVE SWITCH-TO-BE SET _IF—ONLY TIME IS TO 8E AN OUTPUT» CLEAR IF THE NEW STATE ‘ 
¢ RO347 * —________* }§--T-0-BE-COMPUTED—ALSO.—_________— ———— — ) 
RO348 x1 pls h ape *INDEX REGISTER TO BE SET TO -2D-OR- -100 ACCORDING TO WHETHER THE EARTH OR intel 
RO3SSC — ———#- . — ERESPECTIVELYs IS THE CENTRAL BODY. — ——_——— — 
€ RO351 ; SUERGTae TORR Wes TS 2 Aaasg ane rae : ») 
ye RO352- SUBROUTINES CALLED —— mars xe = Sah se ee sae a aL Pa es Sar >) 
‘ srr zi ee ae MAR > 
1) § x me es ‘ EME Pt ibe piriueew tal ; ie i 
e Nee. : = eg ee Y) 
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———t + e06te-Su8 Reet oe aE PGE GT SPN EMMacadPiath nace dnaieD- - da aT S 
4———R0353- PARAM, GEOMy GETKs DELTINE, NEWSTATE Se ae Wee ee a es 
$0354 es 50> oe ? Roa = 
a RO355 — CALLING SEQUENCE AND NORMAL EXIT MODES Spa J OSEEeTrES IO ——— 
= “80356 F-ONLY_ TIME IS DESIRED AS OUTPUT ~ SANG 8 e Dee saree S0ic ie 2a Te e = 
aaa Set_—_€At-—_—_—_— "MUST SE IN INTERPRETIVE MODE BUT OVFIND ARBITRARY. ee ————_ 
h0359 a —-————_—_—_ Hoa SEE —— 
R0360-—tb+2- TIMETHET— REFURN-WETH-PL—AT—0-AND—T—IN-MPAG- - : = 
ROZ61 —-L43- wos ae eee ee ee ee —__——- 
———R0362 + — a a a 
-R0363 IF THE UPDATE STATE VECTOR IS-DESIRED-AS WELL —————________ —— 
3 R364 ——t CLEAR CALL MUST -8E-IN- INTERPRETIVE MODE-BUT-OVFIND ARBITRARY. 
A. ....i2.. 2a 
“RO367T Lb #2 TIMETHET — -RETURNS- WITH PL-AT—6.—THE INET IAL-POSTTION VECTOR -IS-IN-OD-OF-THE PUSHLEST AND- 
20369 ; THE INITIAL VELOCITY- VECTOR IN MPAC. — 
ROZTO- £43 STOVL — NEWVVEC— 
RO3TE #4 STADR— ee 
RO3T2~—-L45 STORE NEWRVEG NE WVVEC—AND NEWRVEC ARE -SYMBOLIG- REPRESENTATIONS OF THE USERS LOCATIONS. 
——R03 74 — £46 ear CONTINUE —— — 
E RO3T5 a ——— a AEREESRCRE EATEN ——_——_——— —— 
20376 ABORT EXIT MODES = ES 
RO3TT IF COGAFLAG -AND/OR INFINFLG—1S-SET-AT-THE EXIT TOTIME-THETAy TIME-THETA WILL TRANSFER -TO-PO9000- WITH 
——eo8te eo AN ALARM CODE (ORE GINALEY 006-07 bs AND-NOT-RETURN-TO-THE-GALLING-PROGRAMs (PGR -692-AND- 721 be — - a 
. RO386 sg 
RO387 ~~ OUTPUT = = ese eas nae Vaan ace eee: 

R0388 * SCALE FACTOR-* ee POMEL GR e S? ; Sse A [gra ae 
———-20389-—-VARTABLE* EN- POWERS-BF-2* DESERT P-TEGN-AND-REMARKS ae = 
RO390 a-ak === ——--- a a 

RO391-— T (30D) * +28 *DP -TRANSFER-TIME—IN-CENTESECONDS 
R0392~ INFINFLG* NONE KAN INTERPRETIVE SWITCH WHICH TS-SET-IF-THE TRANSFER ANGLE REQUIRES CLOSURE THROUGH 
eee RO394 * = - MENFINETY (NO-SOLUTIOND» CLEAR IF -A-PHYSIGAL SOLUTION IS POSSIBLE. 
0396 COGAFLAG* -NONE AN INTERPRETIVE SWITCH WHICH IS -SET—IF-RESTRIGTION 1 HAS BEEN -VEOLATED- 4NO SOLUTION) + 
a - —*ELEAR TF -NOFs — ie 
RO399 IN -ADDITIONs IF -RVSH IS CLEAR® THE FOLLOWING ARE oureut— SS = 
~RO400 NPAC = * 47 FOR EARTH *DP TERMINAL VELOCITY VECTOR IN- NETERS/CENTISEC. SSAA Ab 
RO4O1 —— -MPAC-+5* -4+5-FOR-MOON—#*—— re — 
RO402—OD-=—50-* 429 FOR-EARTH#OP TERMINAL POSTFION-VECTOR IN METERS (PL a 6D an 
RO403 * +27 FOR -MOON-*———— SS 
20404 FOR OTHER OUTPUT WHICH MAY BE OF -USEy SEE DEBRIS« SiS aS 
RO4OS SGomnks Baswicie se E: cuaa SoEv Ea SOMA oe 
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20408 * SCALE FACTOR * amanion — 


— RO409-- VARTABLEXIN POWERS OF 2% 9 pease ee ee 


— ROGLQ 0 Aaa ea --------------* ———_—_— 
———RO4EL—R113.209% 429-FOR EARTH#OP MAGNITUDE OF INITIAL POSITION VECTOR, AVEC) IN METERS ———-— — —— 


SS e6re —  e -*DP_RATIO- OF SEMELATUS RECTUM TO-R1 = = eee on 8 Oo: Se — g 
RO417—-COGA-__ * 45 -____ «DP_COTAN-OF ANGLE BETWEEN -RVEC-AND-VVEC ee x ee 
—__— _ 9935 Bh 8 CT ON OR-BSEt PENRO eo le ae SS ee 
— a a a ea -*DP_-UNIT VECTOR OF VVEC = : ve SD MNS BOERS: SN D) 
———R0421-—-UN * +] DP UNE T-VECTOR-OF-URL*U2 ee ee nee eee a eee ei Ce ee ——~——= 


26423 PaRANETERS-OF-NO-UeE SLO ate 
20424 ——SP-PARAME TERS ——_RTNTT-+ GEOMSGNy -RTNPRMy- MAGVEC2=RZ (DP)y PLUS PUSHLIST LOCATIONS 0-110. _14D=21D+-24D-39D. 410 ‘ 
R426 ADDITIONAL INTERPRETIVE SWITCHES USED-~—NORMSWy360SW - ——_— — —__——— ) 
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~ = t CONTIG SUBROUTINES — SERENE — —- a ——_ USER'S PAGE NG. IL £0 $3 
MN P0428 PROGRAM DESCRIPTION ~ TIHE-RADIUS SUBROUTINE i BAT E-—_11.- 06 FOBER-1967—— 
rf ROG30 MOD NOs —2 ~-—------ — — ———— —-LO06-SEGTIGN-- CONIC SUBROUTINES 
R0432 MOD-BY-KRAUSE-—— ————. - — __ASSEMBLY — COLGSSUS REVISION 88 
© fi a: OBO eave ere ERPS SEE ah SoS AGE GS ae 
RO435 FUNCTIONAL DESCRIPTION eae SSS =Se ; SE ee eee 
‘ RO436 THIS SUBROUTINE» GIVEN ANINETTAL-STATE— VECTOR- -AND- -A-DESIRED- RADIUS ro WHICH- THE - : 4 
———20438— STATE 1S _T8-BE-UP DAT ENG_-TEME—-GF—FLIGHTAND»—IN-ADDITION, — 0 
ra RO440 PROVIDES THE OPTIGN OF COMPUTING THE NEW UPDATED STATE VECTOR. THE RESULTING TRAJECTORY MAY BE A SECTION OF A = 
7 far RO442 CIRCLE, ELLIPSE, PARABOLA, OR HYPERBOLA WITH RESPECT TG THE EARTH OR THE MOON. THE USE GF THE SUBRGUTINE CAN BE 
Le RO444 EXTENDED USING OTHER PRIMARY BODIES BY SIMPLE ADDITIGNS TG THE MUTABLE WITHOUT INTRGDUCING ANY CODING CHANGES, 
re RO446 ACCEPTING THE INHERENT SCALE FACTOR CHANGES IN POSITION AND VELOCITY. 
} RO44T IF THE DESIRED RADIUS IS BEYGNO THE KADIUS OF APOGENTER GF THE CONIC OR BELOW FHE RADIUS OF- PERICENTER> 
: 20449-—APSESW WILE -BE-SETF AND THE: “SUBROUTINE WELL RETURN THE -APGENFER-OR-PEREGENTER SOLUTE ONS RESPEGTTVER = ——— Ss ES 
3 RO451 a - — — —— = 
c x, eae: eser FEST ERT B - 
: RO452 THE RESTRICTIONS ARE — ——__—_—_——— 
£¢ RO453 le THE ANGLE BETWEEN-ANY POSITION- VECTGR-AND ITS VELOCETY- VECTOR MUST BE GREATER THAN. 1 DEGREE 4765 MINUTES = 
RO455 AND LESS THAN-178 DEGREES 12.5 MINUTES~ 
; ROSE + 2. THE PARAMETERS—IN-FHE-PROBLEM MUST -NOTEXCEED THEA? SCALING LEMETS SPECIFIED TN THE 6SOP. IF ee 
ra RO458 ARE EXCEEDED, THE RESULTING SOLUTION WILE -BE-MEANINGLESS~s————— 
RO4581 3. AN ACCURACY DEGRADATION OGEURS AS THE SENS IFIVIFEES—OF- TIME AND UPDATED STATE VECTOR. TO CHANGES IN 
I | 204583 RDESIRED INCREASE. THIS WILL OCCUR NEAR EIETHER- APSIS-GF-THE-CONTE—AND-WHEN-THE-CONTE—1IS-NEARLY-CIRCULAR. —IN 
4 R04585 -PARTICULARs IF THE CONIC IS AN- EXACT -CIRCLEEs THE PROBLEM IS—UNDEFINED- ANB THE-SUBROUTENE WELLE ABORT. 
: RO4587 : — ——_____—_—— —_—— ——- - 
7 RO459 THE AGC COMPUTATION TIME IS APPROXIMATELY ~363- SECONDS 
é RO460 — - 
-¢ RO461 “REFERENCES = Saree ae 
20462 BN;D4TD, MISSION PROGRAMMING DEFINITION HEMO-NO+ 107 LUNAR LANDING MISSION GSUP-SEGTION 5e5y SGA HENO 67-84 —_—— _ 
RO464 
‘ 
F f i 
‘ RO465 INPUT = ERASABLE INITIALIZATION REQUIRED ie et 2 
— ee *—SCALE-FAETOR + ae Siar eS = EME eGLRE 25am 
. RO46T VARTABLE* IN POWERS OF-2*— — DESCRIPTION. AND REMARKS - - 
RO468 9 --—-----#*--------------* 3-5 nn 
R0469-— RVEC *—+29--FOR -EARTH*DP—INDFIAL POSETEON VECTOR IN METERS —— - : + =. 
. RO470O *—+2T- FOR-MOON—* —— —_—- - ~———— 
RO471 VVEC *—+7- FOR EARTH *DP—INTFIAL VELOCITY VECTOR- IN METERS/GENTESECOND- 
ae ——*—+ 5 F 8R BBN *— — 
Z RO4T3 edict +29 FOR EARTH*DP TERMINAL RADIAL DISTANCE ON CONTE TRAJECTORY FOR WHICH TRANSFER TIME tS-TO-BE 
! RO4T5 +27 FOR MGON-*COMPUTED. - 
bE RO476-——_ SGNRDOT 5 NONE xSP TAG SET TO +.5 OR —25 ACCORDING 0- WHETHER THE RADIAL VELOCITY AT RDESIRED IS TO BE 
P RO4TS * *POSTFIVE- OR NEGATIVES RESPEGTIVEL ¥=— —THIS TAG FRESUGES THE -DGUBLE-VALUED- PROBLEM TGA 
7 Les : 853 ty E Be Rs a eee i 2 ee 
» 3 es ioc.) see Stipa irae oy 
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R0480 * “#SINGLE-VALUED- PROBLEM. —___ a 

RO481-—X1 ee oe *INDEX—REGISTER TOBE SET_TO-—2D OR =100- ACCORDING- TO. WHETHER THE. EARTH OR- MOON» 

20483 —_.. __ ¥RESPEGTIVELY +_1S THE CENTRAL 8ODY.——_— -— — 

R0484-— RVSW + NONE ___*AN-INTERPRETIVE-SWITGH TO-BE SET IF ONLY TIME_IS TOBE AN OUTPUT. CLEAR IF THE NeW STATE 
20486 oa ——. *]S TO -BE- COMPUTED ALSO. = a + 
RO48T = ee ee Se ee SSSR 
RO488 SUBShUIENES GHEE Se ae sx Sporn aiieoe Mek Sear ae ig ER ; 
R6489-— —PARAMs—-GEGMs—GETKy DEL TFIME y NEWSTATE a 
R0490 re oe SS FF Si aS eS SSS ee ee a 
RO491 CALLING SEQUENCE AND NORMAL -EXTF MODES — — SSS eee = SSS 

eae -TF—-ONE-Y—FAIME—1S—DESTRED—-AS—QUTF PUT 

R0493 i: SET CALL- MUST BE IN INTERPRETIVE MODE 8UT OVFIND ARBITRARY, 

RO495 t+1 RVSW ee == Seasiaee ———— ———_—_—__-— 

RO496—t4+2 TIMERAD ay RETURN WITH PL-AT—0-AND _IN- MPAC— — — a : - 
R6494——Es3 oe = ——— $$ oo — 
RO498 ; = a _ ———__-__—- 

RO499 TF THE -UPDATE-STATE-VECTGR-FS-DESERED-AS-WELL-—_____— “2S: ee 

RO500 ts CLEAR——CALL - MUST-BE—-IN INTERPRETIVE MODE- BUT OVFIND ARBITRARY.» - 

RO502 t+ RVSW - : - 

RO503 t+2 FEMERAD ; RETURNS WITH PL -AT_66 THE -INITIAL-POSITION VECTOR IS IN OD-GF-THE PUSHLIST AND 
RO505 ——F HEIN AL VELOC ETY-VECTFOR—IN-MP AG ——_ 

ROSO6 4:+3-——_——_STO¥VE-—NEWWVEG == 

RO50TF L+4 STADR 

R0508 L+5 STORE NEWRVEG = NEWVVEC _AND-NEWRVEC ARE SYMBOLIC REPRESENTATIONS OF- THE USERS LOCATIONS. 
RO510 L+6 oe ; CONTINUE — - 
RO511 ot cae 7 SEN ae 

RO512 ABORT EXIT MODES — 

ROSTS IF SGLNSW AND/GR COGAFLAG AND/OR INFINFLG ITS SET AT THE EXT. TG TEME- -RADIUS» TIME-RADIUS WILL TRANSFER 

—=——ROS2E5 TO PGODOG WITH AN ALARM CODE (URIGINALLY 00607), AND NOT RETURN TO THE CALLING PROGRAM. (PCR 692 & 721) 

RO522 = : cares ‘i ; = 

Rop2s——_ouravt ————— So Sa SSS Seige eS 

RO524 * SCALE FACTOR * — — a 

—-R6525 —_ VAR-TABLE* IN- POWERS OF 2% aa — DESCRIPTION AND-REMARKS- : —~- = 
$6526 SS SS SSS Se —ereer es ae eee : 
RO527 — Tt (30D) *-+28 #DPTRANSFER TEME—IN-CENTISECONDS—_ 
————8 6526-—— NFAINF-L6*—-NON-E————_—_—*AN-—-ENTFERPRETIVE—SWHTGH WHICH TS—SEF IF RDESIRED-AND-SGNRDOT-REQUIRE CLOSURE THROUGH- 

R0530 * * INFINITY (NG SOLUTION), CLEAK IF A PHYSICAL SOLUTION IS POSSIBLE. 

RO532 COGAFLAG* NONE *AN INTERPRETIVE SWITCH WHICH IS SET IF RESTRICTION 1 HAS BEEN VIOLATED (NO SOLUTION), 

RO534 * *CLEARIF-NOTS 

RO535 


APSESW —*—-NGNE = *AN INTERPRETIVE SWITCH WHICH 18. SET. IF-RDESIRED WAS GREATER THAN RADIUS OF APOCENTER OR 
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L CONIC SUBROUTINES — Sr ar oS et er eee o 
- 20537 x ____#LESS_THAN-RADEUS OF -PERECENTER« THE -APOCENTER OR_PERIGENTER SOLUTION» RESPECTIVELY» ates 
20539 « kW THEN BE-RETURNEDs THE SWITCH IS CLEAR IF RDESIRED WAS BETWEEN PERICENTER AND ion 
——_——Re54t +> -—___ = sapmeatei = ot ick 
RO5411—SOLNSW—*-NONE : AN INTERPRETIVE SWETGH-KHEGH IS -SET—I-F-THE-GONEG—1S-SO-CLOSE-TO-A-CIRCLE THAT—THE-TERMEN oF 
ROS41-3—-—— #PGENT-15- AMBIGUOUS VIGLATING RESTRICTION 36 IF ECCENTRICITY IS GREATER THAN 2-TO-THE- - 
RO5S415 —#HENUS~18 THE SWIETCH-TS CLEAR» ———— ei save ets r 
R054¢2—— es ae = 
R0543-——IN-ADDITIONs IF -RVSW lee cing 7 ONG ae oeeRyT es a v 
a RO544— NPAC ~ #47 FOR EARTH *DP TERMINAL VELOCITY VECTOR IN-METERS/CENTISECs ee as bee iy > 
- R0545 ——_ MPAC +5%* +5-FOR-MOON—* Ss Sate 2b A 1 te NN Oe et BS EES abn 
RO5G6 0D — 5D * +29 FOR EARTH*OP TERMINAL POSITION VECTOR IN METERS- «PL a pet ee IR es ae te 
RO547 *-+27-FOR-MBBN-*— 1b ihe ania Pie ee Nees Shae ae ) 
20548 F OR OTHER OUTPUT WHICH MAY BE-GF-USEy SEE DEBRIS. a oad 
RO549 : . ; EES eae SOMES ete ae = ) 
RO550-— DEBRIS = - — — a ) 
20551 ————s: PARAMETERS WHICH-MAY-BE-OF-USE-—- a ~ ~—- 
RO552 * SCALE FACTOR * —— : — : 
20553 VARIABLE*IN POWERS OF 2* ~~ DESCRIPTION -AND-REMARKS a Se D Oh 
ROSS tp ae tt ret ----------------------- = ¥ 
ROSS R1-{320)* +29 FOR EARTH*DP MAGNITUDE OF INITIAL POSITION VECTORy RVEG) IN METERS —— = SaEt 
~~ 20557 ———# +27-F OR -MOON—* —— 
RO558 RIA * +6 *DP-RATIO OF RL TO SEMIMAJOR AXIS (NEG* FOR HYPERBOLIC TRAJECTORIES) — ) 
———R20560 =? +4 *DP—-RAT-IO—OF -SEMELATUS-REGTUM-TO-R3—_______—— —— 
- RO56l —-COGA—* 45 ——_*DP-COTAN-OF ANGLE BETWEEN RVEC-AND-VVEC— ws A 5 eS 
RO563. - URI * +1 *«PP-UNTT-VECTOR-OF-RVEG 4 : a ae ) 
ROS64——-U2 x +1 «PP +UNET- VECTOR OF VVEG— ae ee ee en 
x 9565——Un————+*+4--_—_______*p PUNE F-VEG-FOR-OF-UREFU2 == = a . 
RU566 CSTH  * 41 #DP-COSINE OF TRUE ANOMALY DIFFERENCE BETWEEN RVEC AND RDESIRED. : ) 
RO568 SNTH  ¥* 41 *0P-SINE OF TRUE ANOMALY -DIFFERENCE* ae 
R0569 - L 
RO5TO PARAMETERS OF NO USE - ——~ 
—_20571——SP~-PARAME TERS -—RINT-+_-GEOMSGNs-RTNPRMx-MAGVEG2=R2- (OP) PLUS PUSHLIST. LOGAT-IGNS—9-11.Dy—149-210y24D-390)-410-— 
0573 ADDITIONAL INTERPRETIVE SWITCHES USED — NORMSW» 360SWH > 
RO574 —____— ——_——— - 
§ ms 7 ee : PER eae ) 
AEs > 
se Abeta : 4" 
: his Re ETS = >) 
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PO575 PROGRAM DESCRIPTION — “AP SIDES SUBROUTINE EES saa ere 9 
ROS77 MOD NO. - 0- ES EC FEGH = SC ONLC-_SUBROUTINES Lo 
een er et ES eee ee ee a ae ae :. 
RO581 

t er. See weed Ce : % z 2 
RO582~— FUNCTIONAL DESCRIPTION — - — a ——- af 
20583 THES SUBROUTINE, GIVEN-AN-INITIAL- STATE VECTOR CALCULATES THE-RADIUS OF PERICENTER AND OF APOCENTER AND THE- ? 
80585 ECCENTRICITY GF THE RESULTING CONTEC TRAJECTORY» WHICH MAY BE A-STRAIGHT LINE, 
RO5S87_CIRELEy ELLIPSE, PARABOLAs OR-HYPERBOLA-WITH RESPECT TO THE EARTH OR THE MOON. THE USE OF THE SUBROUTINE CAN BE ; 
20589 EXTENDED USING OTHER PRIMARY BODIES BY SIMPLE ADDITIONS TO THE MUTABLE WITHOUT INTRODUCING ANY CODING CHANGES» 
R0591 ACCEPTING THE INHERENT SCALE FACTOR CHANGES IN- POSITION AND VELOCITY. 
R0592 ae i ) 
20593 THE RESTRICTIONS ARE - | 
20594 1. IF -APOCENTER 1S BEYOND THE SCALING OF POSITION, THE SCALE FACTOR LIMIT (536,870,910 METERS WITH RESPECT. ; 
20596 — TO THE EARTH OR 13452175 727.5 METERS WITH RESPECT TO-THE MOON) WILLBE RETURNED. 
20598 2. THE PARAMETERS IN THE PROBLEM MUST NOT EXCEED THEIR SCALING LIMITS SPECIFIED IN THE GSOP. IF THE LIMITS “ { 
20600 _ARE-EXGEE DED, THE RESULTING SOLUTION WILL-BE-MEANINGLESS.— ioe 9 
: ROGOL “THE AGC COMPUTATION TIME 15 APPROXIMATELY —s 103 SECONDS. = 2 
R0602 aNtiaies Sane ee ee : ; 
0603 REFERENCES - ee ; 
0604 MISSTON- PROGRAMMING DEFINITION MEMO-NO+ 10, LUNAR LANDING MISSION GSOP-SECTION 5.5- ed) 
RO6U6 - — —— —_- 
=, : ; bine Fats = 5 
RO60T — INPUT — ERASABLE INITIALIZATION REQUIRED TEE SEGRE A | 
R608 *-SCALE FACTOR *  ---—-———.—--- — (a —-~- —-- ° 
6609 © VARTABLE*IN- POWERS LF 2 . : DESCRIPTION AND-REMARKS ae a 
R0610 0 -aeaea ke --------------* wanna nnn nnn nnn n nnn — > 
R061 RVEG + 429 FOR EARTH#DP INITIAL POSITION VECTOR IN METERS Ea A ents 
R06i2 * +27 FOR MOON + —— 
R0613-——-VVEC #47 -FOR-EARTH #DP-INETIAL VELOCITY. VECTOR IN-METERS/CENTISECOND ) 
-RO61L4 * +5 FGR MOON #*——— 
RO6E5——K243.8D)-*NGNE +INDEX_REGISTER TO -BE_SET-TO_-2D-GR-—1.0D_ACCORDINGTO_WHETHER-THE EARTH-OR MOON. —— 
20617 * *RESPECTIVELY » ISTHE CENTRAL BODY. ) 
0618 — —_—_—— a ‘ 
= Spill = J ea ad ee OT - ) 
RO6L9 — SUBROUTINES CALLED — ee — 
—_——-R6626 PARAMs GEOM —— _ 
RO621 Se ——— ) 
R0622 CALLING SEQUENCE AND NORMAL EXIT MODES — —— >) 
= on re SS ee ee a = d 
SaTaas tot te: o . | 
— i Ce ee Se eee Ee = SS ee 6 
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t- CONIC SUBROUTINES Soe —- = ae USER"S PAGE NO. 15 E0-S3 ' ) 
RO623 IF ONLY TIME 1S- DESIRED AS. OF IES: Sateen aa Ls ee aes) 
- RO624 at ee eee MUST_BE_IN_INTERPRETIVE MODE-8UT-OVFIND ARBITRARY. oo 
RO626 LL +1 APSIDES —_ RETURNS WITH PL_AT_Oy RADIUS OF APOGENTER—IN-MPAG AND RADIUS OF PERICENTER IN-OD ee. 
R0628—L+2—_ STODL—-APGAPSE- os 
5 RO629 L+3- -0D ars La: EEE? FOS Saat ae WD 
R0630 -L+4 STORE PER IAPSE eS EN _APOAPSE, AND PERTAPSE ARE SYMBOLIC REPRESENTATIONS (OF THE USERS LOCATIONS. = 
- RO632—1+45— os mrs —CONTINYE— 
RO633 a == —_——— ; — tS eer ) 
- R0634 OUTPUT = —_____— _ = eS 3 ) 
R063 5 * SCALE FACTOR * > —_—— Se rn a 
—2:9696——_VAREABLE*IN-PSKERS—OE—24—_$_$_$__$__________— DESGRIPTION-AND-REMARKS sii 
29637 -——_— ——— a . ‘3 
20638 — MPAC #* +29 FOR EARTH*DP-RADIUS—OF-APOGENTER—IN-METERS—————____— a Le 
-20639——__* +2 7-F8R -MOON—* = 
R0640—-OD=1D-* +29 FOR EARTH*DP RADIUS OF PERIGENTER EIN METERS i ae eee _ sae 2 > 
R0641 * +27 FOR MOON * ———_____—— ooo 
R0642 — ECC * 43 ——* DP ECCENTRICITY OF CONIC TRAJECTORY « —— etait pees 
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20036-—-USERS OF INTEGRVS-DESIRING-INTEGRATION-{INTYPFLG-=—0)-SHOULD-NOTE-THAT THE -OBLATENESS- PERTURBATION COMPUTATION 
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RO059 — LONGCALL TO BE RESTARTED. ——— —— 
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5 AOOT2 Te PHASCHNG THIS WELLE CAUSE GROUP 3 TOBE SET TO Os 
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A0082 a LONGBASE WAS SET THIS SINGLE ENTRY 
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0052 04+33520-0006-1 Ste —_-}F CODE DOES NOT = "ERROR RESET'» ACCEPT 
0053-—REF 0473353133614 BzF CLUPLOCK CODE ONLY IF UPLOCKFL IS CLEAR (=0). 
aE ie A 0453354347504 —_—§ fai —uPEseaet TEST-UPLOEKFL -FOR-O-OR-4 : — 
iz 0055 REF 26 LAST 898-045 33557-01034 MASK FLAGWROT— San ERERERnna 
0056 REF 426 LAST 1336 04,3356 10 000-0 6s — 
0057 REF 23 LAST 1338-045 3357 —0- 5270-4 16 Reet et 
0058 REF 1 04+3360— 03307 0 Te ACCEPTUP————UPLOCKFL-= 0 
————9059-— REF —-2—_LAST-1339- —_045 3361 4-4 750-0 EL UPL OEK-ES UPLOE BEF —— CLEAR UPLOCKFL CI+E. eySET-BIT-4 OF 
0060 REF 27 LAST 1339-049 33627-01034 HASK—-FLAGWROT—____ FLAGWRDT-= 0} 
0061 REF 28 LAST 1339-049 3363-54 103-4 —¥5———_FLAGHRB7—— - — 
0062 REF 2 LAST 1339-04 3364 0-330T 0 TE AGcae TR ———___—— 
kO088 eee ee ee ee CODE-1S BAD 
————-0064 — REF —29—_LAST-1339- —_ 04933654 0103-1 —_ TMFATL2—€5 FLEAGWRDT £BEK—GUT—-FURFHER UP LE NK-AG TEV PY 
0065 REF 3 LAST 1339 0453366 7--4750-0 MASK —-UPLOCBET— (8Y SETTING UPLOCKFL = 1) UNTIL 
0066 REF 30 LAST 13390453367 26-103-4 ADS FLAGWRD7 "ERROR RESET* IS SENT VIA UPLINK. 
0067——-REF 24 LAST 1339 0453370052704 TC 7 ESUME ; 
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THE- REGEP FEON--OF 0 BAD-COREIEVE -—COC_FABLURE LOCKS DUT BUST HER Ont ee Soe SS Sete a a ee . 
THIS INDICATION WILL BE TRANSFERRED TQ THE GROUND BY THE DOWNLINK WHICH DOWNLINKS ALL FLAGWORDS. ——-— - >) 
WHEN UPLINK ACTIVITY IS LOCKED OUT ,IT CAN BE ALLOWED WHEN THE GROUND UPLINKS AND "ERROR RESET CODE. 
(iT IS RECOMMENDED THAT THE "ERROR LIGHT RESET" CODE IS PRECEEDED BY 16 BITS THE FIRST OF WHICH IS 1 FOLLOWED { 
BY 15 ZEROES. THIS WItL ELIMINATE EXTRANEOUS BITS FROM—INLINK WHICH MAY HAVE BEEN LEFT OVER FROM THE ORIGINAL — >) 
FATLURE? 
UPLINK ACTIVETY 1S ALSG ALLOWED(UNLOCKED) DURING FRESH START WHEN FRESH START SETS @1T4 OF FLAGHROT = 0. —--— —+-- 
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= E DISPLAY INTERFACE ROUTINES: -—-——- oe = —_ JSER'S PAGE NG. ee 
ROCOL DISPLAYS CAN BE CLASSIFIED INTO. THE- FOLLOWING CATEGORIES — i 
R0002 Le PRIORITY DESPLAYS— DESPLAYS WHEGH TAKE PRIURITY OVER A OTHER-DISPLAYS« USUALLY THESE DISPLAYS ARE SENT 
ROOO4 BU F-UNDER-ER FFE GAL AL ARM—CGND-FE-EONS = 
ROCCS 2. EXTENDED VERB DISPLAYS- ALL EXTENDED VERBS AND MARK RGUTINES SHOULD USE EXTENDED VERB (MARK) DISPLAYS. 

5 ROOOF 3. NORMAL DISPLAYS— ALL- MESS TON- PROGRAM DISPLAYS WHICH INTERFACE WITH THE ASTRONAUT DURING THE NORMAL : 
ROO09 SEQUENCE OF EVENTS. : 
ROOTG 4 MISCe DISPLAYS—-ALL DISPLAYS NOT HANDLED B8Y- THE. DISPLAY INTERFACEROUTINES. THESE INELUDE SUCH DISPLAYS AS 
RGOL2 aM “DISPLAYS AND SPECIAL PURPGSE DISPLAYS HANDLED BY PINBALL» 

ROOT3 5. ASTRONAUT INITIATED DESPLAYS— ALE DISPLAYS INT TIATED-EXTERNALLYS _———_—____—— - 
R0014¢-— THE FOLLOWING TERMS ARE-USED-TO DESCRIBE THE STATUS OF DISPLAYS— - a 2 : 4 
ROOTS le AC TIVE-THE DISPLAY WHIGH -TS—(2)— BEING DISPLAYED-TO- THE _ASTRONAUT- AND WALTING FOR A- RESPONSE OR 

REEF ”—”—~—~AD DD WA TING FERST IN LINE—-FOR—TFHE-ASTRONAUT TO—FINTSH USING THE -DSKY GR 3} BEING DISPLAYED GN THE DSKY——-——— —— 
ROOTS BUT NOT WAITING FORA RESPONSES 
R0020 26 INACTIVE —A DISPLAY WHICH HAS—(4)- BEEN AGTIVE-BUT—WAS- INTERRUPTEDBY A DISPLAY_OF HIGHER PRIORITY, 

ROO022 (2) BEEN PUT INTO THE WAITING LIST AT TIME IT WAS REQUESTED DUE TO THE FAGT A HIGHER PRIGRITY DISPLAY 
RO024 WAS ALREADY GOING, (3) BEEN INTERRUPTED BY THE ASTRONAUT {CALLED A PINBRANCH CONDITIGNs SINCE THIS TYPE 
R0026 OF INACTIVE DISPLAY-4S- USUALLY REACTIVATED ONLY-BY- PENBALL)-OR+14)-A ~DESPLAY WHICH HAS FINISHED 8UT STELL 
ee HAS INFO SAVED FOR -RESTART- PURPOSES. - — 7 
ROO29 DISPLAY PRIORITIES WORK AS FOLLOWS= A 
R0030 INTERRUPTS= : : 
= RO0St ts THE ASTRONAUT ‘CAN -ENTERRUPT—ANY_DESPLAY_WETH-AN-EXTERNAL-DESPLAY REQUEST a ~ ——______—- 
ROO33 2. INTERNAL DISPLAYS CAN NOT BE SENT OUT WHEN THE ASTRONAUT IS- USING THE -DSKY¥.— 
RO035 3. PRIORITY DESPLAYS INTERRUPT ALL OTHER TYPES OF INTERNAL DISPLAYS. A-PRIGRIFY DISPLAY. INTERRUPTING ANOTHER 
5 RO03T PRIORITY DISPLAY WILL CAUSE AN- ABORT UNLESS 81714 1S “SET FOR THE LINUS ROUTINE. 
R0039 4. A MARK DISPLAY INTERRUPTS ANY NGRMAL—DESPLAY-~ 
R0040 Ssh MARK THAT INTERRUPTS A MARK COMPLETELY REPLACES IT. 
R0041 ORDER OF WAITING DISPLAYS— = 
ROO42 le ASTRONAUT EXTERNAL USE - - 
RO0043 2. PRIORITY - t 
ROO44 36 INTERRUPTED MARK —-- ~- ———— 
R0045 46 INTERRUPTED NORMAL - : 
ROO46 5. MARK TO BE REQUESTED (SEE DESCRIPTION OF ENDMARKD 
ROO4T 6. MARK WAITING —— 
RO048 Te NORMAL -WATTING ——__—_——— 


i.—@— - - — _ $s = — —- 
x GAP: ASSEMBLE REVISTON 001- OF AGE _PROGRAM-LMY99 BY NASA 2021112-064 ——-16224-JULY 1431969 SKIPPER» 087— PAGE 1342 
rf. t DISPLAY INTERFACE ROUTINES 7 ; a Boap isp ena ~—. —.._UYSER*S PAGE NO. 2 £0 $3 — 


P0049 THE DISPLAY ROUTINES ARE INTENDED TO SERVE AS AN-INTERFACE BETWEEN THE USER AND PINBALL. THE 
‘ R0051 — FOLLOWINS STATEMENTS CAN BE-MADE ABOUT NORMAL DISPLAYS AND-PRIORITY DISPLAYS (A_DESCRIPTION OF MARK ROUTINES 
ROOS3——_WELE-FOLLOW LATER 3 a Ue SA ae eee: 


4 ROO54 le ALL ROUTINES THAT END IN 8 HAVE AN ITMMEOTATE REFURN TO-THE-USER~ FOR ALL FLASHING DESPLAYS THIS RETURN- 
rf RO056 IS TO THE USERS CALL CADR +46 FOR THE ONLY NON FLASHING IMMEDIATE RETURN DISPLAY (GODSPR) THIS RETURN 
: ROO58 IS- TO-THE-USERS- GALLING-LOCG-+1. SS ———_-——— 
é = RO059 2. — ALL ROUTINES NOT-ENDING IN-R-DG-NOT_DB— AN_IMMEDLATE. RETURN TO_ THE- USERe— ——___— 
= —R6061 3. ALL ROUTINES THAT END IN R START A SEPARATE JOB (MAKEPLAY) WETH USERS. "JOB PRIGRITY. - - 
ROG6S 4s— ALE RGSEEE SS ap En eONG-EN-R--BRN eee ee ee Peet ee a THE 
‘ RGO65 USERS JOB~.— —— ——_——— —- ——__—_- - 
RO066 5 ALL DISPLAY ROUTINES ARE CALLED VIA_ BANKCALL.— — —- —o - 
ROC6T 66 TO RESTART A DISPLAY THE USER WILL GENERALLY USE A _PHASE_OF -ONE WITH DESIRED. RESTART ~GROUP._(SEE 
C RO069 DESCRIPTION OF RESTARTS). 
ROOTO Te ALL FLASHING DISPLAYS HAVE 3 RETURNS To THE USER. FROM ASTRONAUT. RESPONSES» - _A_TERMINATE (V34) BRANCHES 
= —————R0987#2——___—_—_—¥8—THE-USERS—CGALL—CABR—41.—__A ight 98a oe cab chap ee ire tb cata ; 
c ROOT4 (V32) BRANCHES TO THE USERS CALL CADR +3. : - - - 
‘’. ROOTS 8. ALL ROUTINES MUST BE USED UNDER EXECUTIVE CONTROL. 
= ‘ 
ig ROOT6 A-DESCRIPTION-OF-EACH ROUTINE WITH AN-EXAMPLE- FOLLOWS:— — 


| 80077 GODSP 1S USED TU DISPLAY A VERB_NOUN ARRIVING IN A. NO RETURN TS MADE TO THE USERS — 
a : Pe 


ROOTS i. GODSP-IS-NOT RESTARTABLE : : 
R0086 2< A -VERB- PASTE WITH -GODSP-ALWAYS TURNS—ON -THE- FLASH. = Fae as 
2¢ - £0081 CAF VXXNYY ——_——— 
: AOGB2 ——— TG - —BANKCALL ——____—_—_—_——- 
€- . “AGG84 ; VXXNYY. oct — _OxKYY— 
2 @ “ROO85 GODSPR-IS-THE SAME AS -GODSP “ONLY RETURN ISTO THE ue ————= et ee 
2 ——___-— onne— SS CAF XK - ~ 
§ AQOS8T Tc BANKCALL — -— ——_—__—- 
A0088 ———~ CADR  GGODSPR —_———__—___——— — 
¢ A0089 -—-— oe - IMMEDIATE RETURN OF GODSPR 


——— 8 8609-0—\_ GBFLASH-DESPEAYS A FLASHING VERB-NGUN-WITH-NOQ-IMMEDEATE RETURN 9-THE USER. Pa RETURNS ARE POSSIBLE FROM | 


‘ R0092 THE ASTRONAUT {SEE-NOs 7 ABOVE) — 


¢° 3 A0093 se ce CA —_— oe —_VXX NYY WILL BE- * -FLASHING- VERB NOUNS 


rs A0094 - TS BANKCALL ——____— 
49095 : GADR—__GGFLASH hse 
Sea 2 ee core as FERMINATE— RETURN ete Siete tt 
‘ ; AOCIT —_—— Ln = —_____ PROCEED RETURN 
; A0098 ane th os ENTER OR RECYCLE RETURN 
e. RO099 GOPERFL 1S ENTERED WITH DESTRED CHECKLIST VALUE IN As GOPERFL- WH DISPLAY THIS VALUE—IN-R1L BY MEANS OFA 
‘ NES ip Da Pe ae 2 


Reese : ; Bowens aces E L ’ 
| qe : es ¥ 
= = = a ENS Ee = = Ls ataeD = ae a 7 = % 
PS GAP: “ASSEMBLE RE -YISION-001-OF AGC PROGRAM -LMY99-BY- NASA-2021142-061 16227 -JUL¥-1451969- SKIPPER 087. PAGE- 1343 ; * 
r¢ t —DTSPLAY ENTERF ACE ROUTINES ea eae oe teal a <a idan Kn a ; a 
i ROTOL VOL N25.A FLASHENGPUEASE- PERFORM ON CHECKLIST (-v50- N25) Sites THEN DISPLAYED. NO IMMEDIATE | RETURN 1s. ‘MADE ro A ido 
‘ RO103 USER {SEE NOs 7 ABOVE)« a a= ——— - > 
3 e Sede oh EERE S : x ES Se ee ee Ee AE Foy i OE —~J 
“ROLO4 — GOPERFE BLANKS REGISTERS R2—-AND-RS - = CS 
= ; ae = SSIS, Se ae Spal. RR oe 2» 
7 es - Sa —_____¢aF——setx-—___—_—ape-Fer CHECKLIST. VALUE XX 
—K0106— __§ re —§ Banca — 
. - 40107 = ao 640R —GaPERF-—_________—— — 7) 
___ sede “ ce eee a a rr - 
———x6109— ie PROCEED-RETURN : ~ i - 
. AOLLO — Eel Sees SERS ENT ER- RETURN 2 
Vows ROTI GOPERF2 1S ENTERED WITH A VARTABLE- NOUN-AND-VOL-—¢ yoo FOR NiO OR NEL IN-As-GGOPERF2- WILL - FIRST. DISPLAY FHE pS 
‘ kee REQUESTED NOUN BY MEANS OF A -VOENYY—OR-A-VOONYY~ PLEASE ERT anae oe Heers eee inlinid soak BECOMES A FLASHING >) 
; ———-ROiTS DISPLAYS NG TMMED TATE RETURN IS—MADE-TO-—-TFHE-USER 4SEE-NO. 7 ABOVE} —____ Si ae 
; 5 ROLI6 GOPERF2 DOES NOT BLANK ANY REGISTERS ‘ So a oa oe Fa aT ar Q 
i AOLTLT : CAF—— VXXNYY sv aE ABLE NOUN YY =. KX=00- OR O01. ‘ 
. no118 - ana -~FE BANKCALL oo ~— ) 
A0119 - - CAOR GOPERF2. oo nee 
Ad120 ~ ze a FERMENATE-RETURN NE Se ee ee 
; A121 — $$ $5555 —___—_PADGEED-RETURN——____—_— ) 
A0i22 ee — Wi 
wi nea i 
o a ROI23 GOPERF3 IS USED FOR A PLEASE PERFORM ON A PROGRAM NUMBER. THE DESIRED PROGRAM NO. ES ENTERED IN Ae _GOPERF3 y 
RO125 DISPLAYS THE NO. BY MEANS OFA VO6-NOT FOLLOWED BY A EEREHENS V50-NO7-FOR-A- PLEASE PERFORM. NO biden ATE en 4 
ROL2T TS--MADE-TO-THE USER HSEE- NOs? -ABGVET= Sis 
— : — os 2 A = e = ? 
a RO128 GOPERF3 BLANKS REGISTERS R2—AND Bai ee gh AN eta eT Ee al ae Ei . 
* no129 a €AF——BEEXX—_—___—— REQUEST | PERFORM ON -PXX— ) 
AOL30 ——__—_— TC BANKGALL————_— 
AOL3L wa — CADR  — GHPERF3 a 
4 ——#&0132 — 585 5 FER MENA FE “RETURN ———— ; 
A0133 —————- eee PROCEED RETURN 
i A0134 a “eee wae ENFER- RETURN - —— Lie 
¢ RO135 GOPERF4 IS USED FOR A PLEASE PERFORM ON AN GPTEON. THE _DESIRED-GPTION-ISENTERED— INA A-AND- STORED -IN OPTION1« ; ? 
————-ROL37— GOPERF4 DISPEAYS Ri ANB -R2-BY¥ -MEANS—BF-AVO4GNO6— FAMED —5¥-ok ERE ENG <CRONRS POR CEASE PERFORMS xno-—_—_— tae saa 
‘ ROI39 IMMEDTATE- RETURN ES MADE-FO-THE ii: Sanath -NOeT vnctabatiided Sia 5 
AOL40 Sa “Cat Sere _ REQUEST “PERFORM ON- “OPTION XX 
P AOL41 -— Ae “pekeees — " 
A142 CADR  GUPERF& ; a 
, fA = = i a Bo FERMENATE—RETURN- 7 as — 
‘ * 40144 Ss aR Ty —PROCEED RETURN — . 
, AOL45 aes: eee eee aS ESET ies —ENTFER—REFURN— | 
ig Bae Vind : etn Ta Ne eit a 
yy ROL46 — GOPERF4 BLANKS REGISTER -R3———— aaek, BPR aT ; . 
ake cots Weve SR ES) SARS * Z Se a SEE 
’ SES Ree BE Te ieee st poe Ne a eee : ae ® 
C aay gt age Sar ce aT ® 


MIL-6C 


GAP> ASSEMBLE REVESTON 00i-OF— AGC -PROGRAM-LM¥-99-BY NASA 2021112-0614 16327 JULY-14+1969-—SKIPPER- ~087- PAGE 1344 


rs BESPLAN—ENTERFAGE-REUF INES ee USER'S PAGE NO. 4 __£0.-S3- 


——ROL4F GODSPRET-IS-USED-TO DISPLAY A VERB NOUN ARRIVING IN A WHA A RETURN Ta THE USER. _AFTER THE DISPLAY HAS. BEEN SENT 


R649 BUF eo oe = ee 
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=x) 
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AOLS1L 
AO15S2 
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ROIS 
RO156 


AOL5ST <. e Sant Se PE ee 
AO158 ates ea 4 PO ee ee eae eee 
AGL59 2 CADR--_ ResGpSse cei Sa. aT ne 


ROLT6O REFLASH 1s THE SAME As roiinuaniea ONLY—REFLASH REPLACES. ANY ACTIVE NORMAL-DISPLAY IF -GNE WAS ACTIVE. — 


A0162 ; ar eo ee _VXXNYY — XX NYY WILL BE A ‘FLASHING VERB NOUN 


—-A0163 ~- oo -——~-- TG -— ___BANKCALL ne 
- - —— CADR Repke Sanaa 


4£6165— eee wee TFERMENATE RETURN — 
— AOQ166 a — ~~ +0» —________ PROCEED -_RETURN—_________ 
— AQ167 ~ 8 oes ENTER RETURN ~- 


R0168 GOFEASHR Is SAME AS GUFLASH ONLY. -AN- [MMEDIATE RETURN Is MADE- 70-THE USERS. GALL CADR ————— 


AOLTL a -____#¢+——_ BANKG MB 
AOLT2 a —€ADR—_GGFLASHR—— eri ee 
ae eo : OME RE iia a's Sans ee RS RE eS ae 
gaat con eee SORE i ae ae: PROCEED RETURN 
: ; eas Se es ENTER OR-RECYCLE RETURN 


— ene AOLTE6 = - Tose = soe Tee 


IMMEDIATE RETURN FROM GOFLASHR 


ROLTF GOPERFIR- IS THE -SAME-AS GOPERF1-ONLY GOPERFIR HAS AN. IMMEDIATE- -RETURN- -TOUSERS- CALL-CADR ie 


20179 GAPERFIR BLANKS REGISTERS R2-AND-R3— 2. aan 


AOLBO ——— — == : CAF OGTXX——-____. GODE- FOR Sere VALUE XX. 

AOQIB1L —— : —_—_——~ -__—-7G—____BANKGALL-—_—___— 
— — — ———— — CADR -GOPERFIR - a ——_—_— 

AO1B3 - ——_- - eee vee RE ASS RETURN -- 

AO184 — — 0-3 $23 -— PROCEED RETURN | — 


ee ee ENTER-RETURN— =: 


40186 ae Ep OWT = —- ee ae : _IMMEDIATE- RETURN FROM GOPERF1R 


ROLBT GOPERF2R- IS THE SAME AS- - GOPERF2 ONLY AN IMMEDIATE, RETURN is MADE TO-USERS-CALL— GADR..+4-..-——____— 
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DISPLAY ENTERF ACE ROUTE a i el ar - ————— aS Qs pee es eo epee : = 


GOPERF2R DOES NOT BLANK ANY REGISTERS ——— (a 


AOLST 
—— #0192 
AOL9S 
——h0194 
rrr ae 


a ROLT9T 


ROIS 


eee SMT aE lee ___ praceep RETURN 


GOPERF3R BLANKS REGISTERS R2 AND R3—————— So 


? AOZ00 
A0201 
A0262 
A0203 
40204 
A0205 


Ha CAF PROGXX ~~ PERFORM PROGRAM XX ae Sa -— 


— TERMENATE RETURN 
oa PROCEED RETURN — 
——— ENTER -REFURN———— -- ———-— 


~~ fA0206 
RO20T 


A0209 
Tm Vs 
A021 
cote noLTe 
= AO2ZT3 

A02T4 


<< sss a ictisssiccscorimached RETURNS: HERE 
GOPERF4R IS THE SAME AS GOPERF4 ONLY AN IMMEDIATE E RETURN IS MADE TO-USERS CAEL aa Sar a alae ee es t 


- —— CAFO ¢T XX REQUE ST -PERFORM--ON-OPT-EONXX— 


a Te BANKCALL a 
— CADR—GOPERF4R——————— -—— we 
pg TERMINATE RETURN 
_—___—_—_—\PREGEED—-RE TURN ———________— 
ENTER RETURN - a= = 


AO2TS 
RO216 
RO217 


Ti, = eee: 
AG220 
A0221 
A0222 
A0223 
A0Z24 


GOPERF4R BLANKS REGISTER R3 : a SaaS a 


REFLASHR IS THE SAME AS-REFLASH ONLY hoa INMEDIATE RETURN 15 MABE iia Siledibakensaal CALL CADR ieibsas 


— - “CAR VAXNYY VX NYY WELL 8E A FLASHING VERB ‘NOUN 
a FE BANKEAL L--———— 
—— a CADR-REFLASHR- a 
as oe __TERMENATE-RETURN-——_— 
eae 305 —_______—- PROGEEB_RETURN——__—— 
Sa... a al om ——§ENFER— RETURN 


A0225 


RO226 


ee I MMEDTATE-RETURN- TO-USER 


REGODSPR IS THE SAME AS REGODSP- ONLY A RETURN IMMEDIATED 15° MADE TO si chs a > Ser, ft 


wr 


INCORPORATED. 


ee © 
:€ ee ee) 


c ees wi ie , ar ie. eee . @ 
fi ae Tho 5 ar ia ee vi ae Pike eared € 
. GAP: ASSEMBLE REVISION 001 GF AGE PROGRAM-EMY99- _BY_-NASA- -2021442-064 —____16#27- “JULY. 1441969 __SKIPPER—«087-— PAGE 1347 yf 
oe t DISPLAY INTERFACE ROUTINES — $$ oe USER*S-PAGE | ci sO, SES ee ‘ 2 
1.4 P0232 GOMARK IS USED TO DISPLAY A MARK VERB” NOUN ARRIVING. ANS “he -NO RETURN is MADE TO THE USER» fy #4 
t R0234  GOXDSP = GOMARK ——__—— —— ee Mi i ol) I : 4 ne: 
. A0235 ee oY Se NXXNYY VXXNYY. “CONTAINS” VERB AND-NOUN °. 
A0236 - a a--- TC ——BANKGALL———— —-- — O 
A0237 - —_—_—_—__—— CADR——GOMARK _____@THER-EXTENDED VERBS. use -CADR GOXDSP 
‘ R023 GOMARKR T'S” THE SAME -AS-GOMARK- ONLY-RETURN- IS TO THE USER. oo 5 
‘ RO239 GOXDSPR = GOMARKR — —___—__— =e — — — 5) 
Je) £0240 a —_—— CAF Fe SRE a Seat ——— - aut 
pis AO241 ———— 7c; __ anes — >) 
A242 ~~ ann CADR _GOMARKR——____— _ OTHER EXTENDED VERBS USE CADR GOXOSPR 
. KO243 - oo — IMMEDIATE RETURN OF- GOMARKR ) 
’ R0244  — GOMARKF DISPLAYS A FLASHING MARK VERB NOUN WETH NO- IMMEDIATE RETURN: 10 THE USER. 3 RETURNS ARE POSSIBLE FROM 
‘ R026 THE ASTRONAUT (SEE NOs 7 ABOVE +. — ) 
———-R0247-—-GOXDSPF = GOMARKF— = 
ies cs s"* — —— a d 
: ‘ NO248 — — CAF - YXXRYY VXXNYY Wet BE- A-FLASHENG- MARK-VERB—NOUN ; 
\ A0249 TC BANKCALL— - aff 
‘ 40250 - CADR- GOMARKF-—— OTHER EXTENDED VERBS USE CADR- GOXDSPF = 
AO251 - - =a —aa5 = —TERMENATE-RETURN——— 
|S Boe fue — -PROGEED-RETURN- — 
; A0253 ae ENTER OR-RECYCLE RETURN ; 
am RO0254 — GOMARKFR-IS- THE SAME-AS- GOMARKF-ONLY-AN IMMEDIATE RETURN ES MADE -TO-THE USER- CALL CADR- +he 
: : RO256 — GOXDSPFR = GOMARKFR — - > 
1 A0257 CAF ~~ VXXNYY-——-FEASHING MARK VERB NGUN- > 
F A0258 —TE- BANKGALL 
A0259 CADR GOMARKFR: OTHER EXTENDED VERBS USE CADR GOXDSPFR Ril 
2 A0260 _— ——_ TERMINATE RETURN ) 
40261 ———— —_ PROCEED RETURN : 
eS a E = ae en ENTER -GR-RECYCLE RETURN —— $$$ 
4 A0263 —- soe ee wane IMMEDIATE RETURN TO THE USER 3 
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RO034 UPFLAG AND DOWNFLAG-ARE-ENTERELY GENERAL- FLAG “SETTING AND-CLEARING SUBROUTINES» USING THEMs WHETHER OR oo 
20036 NOT IN INTERRUPT, GNE MAY SET OR CLEAR ANY SINGLE, NAMED 811 IN-ANY-ERASABLE REGISTER» SUBJECT OF COURSE TO a 
R0038—— EBANK = i 
- ROO40 ASSEMBLER S ——————_—_— ——$—_——— Ss ————— — 2 
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RO043 NAME ANY BIT IN ERASABLE MEMORY. —_ 2 
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a ROO45 TG--- —- UPFLAG-———-- -- --_ - - ---F€ ——_ BOWNFLAG ee ee ee 2 
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20135 CONSECUTIVE ERASABLE LOCATIONS. IF BOTH BLOCKS OF DATA-AREIN-SWITCHABLE EBANKS, THEY MUST BE IN THE SAME ONE} 

yy RO137 GENTRAN-IS-CALLABLE-IN-A-JOB-AS WELL AS A-RUPTs THE CALLING SEQUENCE -ISt ——-— 
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b ALARM AND ABORT - USER'S PAGE NOw i -£0-S3- 
R0001 THE FOLLOWENG SUBROUTINE MAYBE CALLED TO” DISPLAY A NON-ABORTIVE ALARM CONDITION. IT MAY BE CALLED- 
RO0O3 EITHER IN INTERRUPT OR UNDER EXECUTIVE CONTROL a 
ROCO4 CALLING -SEQUENGE 1S AS—FOLL OWS? 
RO005 ca = ee . 
——-R 0006 OCT ——-AAANN — ——ALARM-NOs-NN—IN-- GENERAL AREA AAAS $$ ____—— 
ROGET —— (RETURNS HERE oa - = 
SS... Saree - 5567 —-BEOEK—02 ! 
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- 0010 ———5567-—__— oS ee eee ia ee - 
O0ti ker —8—_tAST—47i-—_— 6875 an EBANK= FATLREG | ——_——— - 
oa = —COUNT#-$$7ALARM - 
: ROOLZ ALARM TURNS ON THE PROGRAM ALARM LIGHTy BUT DOES NOT DISPLAY. ———— Hn —— 
0014 5567 0 0004 0 ALARM ——INHINT - : _ 
0015 REF 369 LAST 1379 pete—a-aun ag — — 
O0t6—REF 4 ~~ LAST-1286 55715543632 ALARM2 —_TS ALMEADR —__--- 
0017 REF 370 LAST 1381 5572 50-002-0- —ENSEX—Q———___— ——_——- 
001s = 5573 3-0000-i | SESGEG Age SSI ee a ae 
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oso REF 1 —-4353730—3-4752-0-—v72UPDAT-CAF—_uP72—___— GOMES HERE ON V72E ae 
0181 REF 4 LAST 1388 43,3731 21-3733 4 TCR V73UPDAT 41 -- ) 
0182 REF 43937323 6245-1 v73uPDAT CAF —_uPT3 — COMES HERE ON V73E ) 
0183 -RER 4 4393733 5591660 41 75 upvERBSV SAVE -UPVERB UNTIL IFS OK TO ENTER P27 
— 0184 REF 19 -LAST 298 4337340 2076 1 76> —_FRSTRAGE- —GRAB-DISPLAY IF AVAILABLE» OTHERWISE “ 
#6465 —_—_—— TURNS GPERAT OR ERROR* ON -AND-TERMINATEJGB ———____ 
0186 REF 24 LAST 1294 434373531011 0 CA _MODREG CHECK IF UPDATE ALLOWED . ? 
0187 4353736 0 0006 1 EXTEND FIRST CHECK FOR MGDREG = +0, -0 
0188 4303737 13742 1 BzF—__+3_______(40-=-P00+--0-=-FRESHSTART) ) 
0189 REF 59 LAST 1383 4393740 0 4635 0 UPERROR TC PUSTJUMP - TURN ON" GPERATOR ERROR* LIGHT : 
0190-- REF ob) Bw 3 4 OE CADR——_UPERRGUT +26 T.9-COMM@N UPDATE PROGRAM EXET - 
0191 REF 25 LAST 1388 4393742 31*011-0 CAE MOOREG UPDATE ALLOWED. ? 
01915 REF 1 4343740 CKMDMORE = UPERROR ten 
0192 REF 2 LAST 104 4343743 55*171 0 TS UPOLDMOD- SAVE CURRENT MAJOR MODE ) 
epee ay : . 
om Bo 7 
as = et es = = : > 
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t UPDATE PROGRAM —~ — —-USER"S-PAGE NOs 4 E3-S4—— 
0193 REF 2 LAST 1388 4393744 —31"166 4 ; CAE———-UPVERBSV SET -UPVERB-TO-INDICATE-T0-P27 

0194 REF 2 LAST 104 #3 37455542 72-0_____¥5____UPVERB- _________WHEGH-EXTENDED-VERB CALLED I~ 
0195 REF -146-—L AST arr: 
0196 REF —2-—-LAST 1044353747 dain ECD TS———UPCOUNT _____INTFEALTZE-UPCOUNT 0-1 

0197 REF 60 LAST 138843437500 4635 0 —¥E—— POST ______LEAVE-EXTENDED-VERB-BANK— AND. 

0198 REF 1 ~— 43937511401 —€ADR——UPPART2___ GO-T0- UPDATE PROGRAM( P27) BANK. 

0211 ~~ REF 261 LAST 1377 4755" ———- P90 (i 

0212 REF--147_LAST 1389 4753 — UPTL EQUALS 6NE—_______________ : 

0213 REF 89 LAST 1383 4152 UP F2 EQUALS TWO : : 

0214 REF 43 LAST--1372 6245 -UPT3 EQUALS THREE aan : 

o215 0493401 BANK 04 oa = 

0216 REF 2 LAST 1225 04s 2000 SETLOC UPDATE? - - 

0217 049 3401 ———— BANK - 

0218 REF 1 a at ‘cOUNT* $$/°27 — - 

o219 0493401 ~UPPART2 EQUALS ——— “UPOATE PROGRAM — PART 2 

0220 REF- 114 LAST~1335-—-045 34010-53531 i PHASCHNG SET -RESTART GROUP-6 TO RESTORE OLD MODE 
0221 6433402070261 oct 07026 AND DOWNEEST AND EXIT IF RESTART OCCURS. 
0222 0473403 300001 oct — 30000- PRIGRITY SAME AS CHRPRIO 

= 0223-— REP 4 tAST 04————_1 ts EBANK= UPSUFF ———_-—-- 

0224-—REF 1 0453404 037120 2CADR UPGUT +1 

0224 REF 4 0473405101020 a -- 

0225 REF 148 LAST 2389 0493406 34753 1 €AF——-ONE : 

6226 REF 9 LAST 992-048 3407 54 332-4 TS DNEST ESD — DOWNL IST 

0227 REF 6 LAST 802 045341005311 1 Te -NEWMODEX-——— SET MAJOR -MODE-= 27 —— 

0228 0493411000331 sE¢-——_29-—____—_ -— 

0229 REF 3 LAST 1389-045 3412-—51°172-1 ENDEX—-UPVERB BRANCH DEPENDING ON WHETHER THE UPDATE 
0230 04934131 3414-1 FEF —-+4 ae VERB REQUIRES A FIXED OR VARIABLE NUMBER 

se 04934144 34474 - TGF +43 VFO IKEDs ——-_ —_ 40F COMPONENTS+ 

0232 REF 14 049341513422 4 TCF  OHWELLE- V71 VARIABLE - GO GET NO. OF COMPONENTS 
0233 REF 2 LAST- 1389-049. 34161-34224 TCF-— _GHWELLA VI2-VARTABLE ——GO_GET_NO~» OF COMPONENTS 
0234 REF 90 LAST 13890493417 —-3-4752-0 CAF wo ~V73 (AND V70) FIXED 

0235 REF 3- LAST 204 046. 3420-55*170-1 —TS —-€OMPNUMB SET NUMBER OF COMPONENTS TO-2. 

0236 REF 1 0473421134450 TCF —  GHWELL2 GO GET THE TWO UPDATE COMPONENTS 

0237 REF 1 0473422335150 -OHWELt1 CAF ADUPBUFF * REQUEST USER TO SEND NUMBER * 

0238 REF 8629 LAST 1373043423 54-1562 TS MPAC 42 * OF COMPONENTS PARAMETER(II). * 
0239-—_REF 1 0493424 33516 0-42 CAF UPLUADNV (CK4V32 RETURNS HERE IF V32 ENCOUNTERED) 
0240 REF 317 LAST 1383-049 3425 1 


Té———- BANKEALL-— 


DESPLAY A FLASHING V21NO2 


iii acs fa ii 2 
v 
GAP: ASSEMBLE “REVISTON” “O0T OF -AGE-PROGRAM-LMY99-BY-NASA- 2021112-061 _____16127- JULYi471969 SKIPPER .087— ~PAGE-1390- 3 ° 
L 
L UPDATE PROGRAM 7 = a - USER'S PAGE NO. 5 _______£3--S4 7 
0241 REP E—_EAST Tt 0473426 — 20334 1 -GADR-—_GOXxosP Les ‘REQUEST. ii. ol 
0242 REF L 04734211 371i21—- TCF —UPBUT4 Sti TERMINATE UPDATE(P27) RETURN i 
tte veto REF SB ee a a re a nn co ee 16e=——— » dulshicnah deseo ak oe aS “ 
0244 REF t 0433431—_6-35061 ee _¢K4V32_______ DAF A_OR 32 RETURN 
0245 REF—60—LAST-1255. a Pt eae en foot een S5——_—_-811¢ St —_— ) 
0246 REF 5—LAST—_1399. 0453933: - 62126) ___UPBUFF____ STF (NUMBER _OF- “COMPONENTS. PARAMETER) 4 
0247 0493434 —0-90061—___— -EXTEND- ——.»GE.-3 AND .LE. _20D-—___—_ Zs 
0248 REE 4 AST 1390 ig es 6342 2 Shee — - — ~ ——--- t) 
0249-—REF 6—LAST--13906 a erm a a €S——_—_UPBUFF = — — a —_—— : 
8256—_REF t "a 04934314— 6 43624 AD——_UP21 ———- — — 
0251 GRE ag nS ae EE UE >) 
0252 REF 5 —_LAST-1390 04,3441 6 3424 0 — BZMF OHWELLI 42- a 
0253 REF tT LAST 1390 0453442—31' 174 1 —_ -GAE——__UP BUFR —_________________________ + 
0254 REF 4 LAST-1389 0453443 -55*170 1 —-¥$---—— EC OMPNUMB-— SAVE IN. COMPNUMB- ) 
ROZ5ST UPBUFF LOADING SEQUENCE TS See = See >) 
02572 — REF a tAST £389 O43 4a 2541-73-0— : NCR —upCOUNT INCREMENT. COUNT OF COMPONENTS RECEIVED. 5 
0258 REF L 0473445 —3--3662-0-— GHWELL2-_CAF—__ADUPBFM1— CALCULATE LOCATIONCECADR) IN UPBUFF ~ 2) 
0259 REF 4 —-LASTF-1390 04534466 1173-0 AD YPECOUNT- WHERE NEXT COMPONENT SHOULD BE STORED. 
——_—_bas0—_ het 030 aa ea 0 See ee 2-—____—F3— MPAC—h2 PLACE ECADR INTO R3. —— 
0261 REF 2—LAST-1389 9473450—3-3516-0—_ 43 — —CAF UPLGADNY—— (CK4V32- RETURNS HERE IF -V32 -ENCOUNTERED)- ) 
0262 REF -318—_LAST-1389 04,3451 0 4616 14 TE BANKCALL——— —-DISPLAY A FLASHING V21iNO14 
0263 REF-—12-—LAST-13986 0453452 203341 —CABR—GOXBSPF- —FB-REQUEST-DATA. 
0264 REF 2—EAST-1398 0473453_1-3712-14 FCF SL V34 TERMINATE UPDATE( P27) RETURN. ) 
0265 REF 2—tAST-1389 04734541 3450 4 —F5F—_—_SHWEEL2—+3,—_—\____¥33-—PROGEED-RETURN- Ee 
6266 — REP 2— AST 1390 —\__04v3455—0-3506-5 +6—__ Gk 4v32 -BAFA—ORV32—-REFURN —<—$$_———— 
0267 REF 5 tAST- 1390 0493456—4 1173 4 -€S——_—UPEBUNT——______HAVE--WE-FENESHED RECETVING ALL 2 
0268 REF 5 —LAST- 1390 0473457 -6 1110-9 AD———_C OMP-NUMB THE DATA WE-EXPECTED. 
“0269 0473460 —0- 0006-1 EXTEND — ee S ' 
6270 REF t 0433461634630 BZMF——-UPV-ER TF ¥—_—_—_—_YES-—G0-TO--VERTFICATION SEQUENCE ) 
0272 REF > EAST 1390 04s tei a ee TGF OHWELL2-—1—__-_NO—- REQUEST -ADDITIGNAL—DATAS 
i : J 
RO2T3 VERTFY SEQUENCE “ 
0274 REF L 047 3463— 33514 1 UPVERIFY-CAF———_ADUP TEMP PLACE- ECADR_-WHERE- COMPONENT NO~_INDEX 
0275 REF-831—LAST-1390 0453464 54-156 1 TS —MPAG +2-_________IS TO BE STORED INTO R3- 
————92F6—@_R. £&—_b-—_—_—____—_—_—_040 34653-35171 CAF UPVREY NV 4{CK4V.32 RETURNS HERE IF V32 ENCOUNTERED) | 
O2TT REF—31-9——LAST_1390 04534660 4616 1 TC BANKCALL — -___DISPLAY A FLASHING V21NO2 TO REQUEST ) 
0278 REP—_13-—4AStT-1398 0493467 203344 CADR——GOXDSPF DATA CORRECTION GR VERIFICATION. , 
0279 REF 3-—EAST—-1390 04534701 37121 +¢6F——_UPBUT4— — V34 TERMINATE UPDATE( P27) RETURN } 
0280 REF i 0473471—1-3520-4 TGF UPSTGRE- —-V33 DATA SENT IS GOOD. GO STORE Ii. ) 
0281 REF 3 —EAST 1398 04734720 3506 14 FG -CK4V¥32——— COMPONENT NO. INDEX OR V32 RETURN 
——_—_§282-—_—_ REF —__4— tat —_1 04 —_0 4st re GA UPTEMP—_§____DGES- THE COMPONENT NO. INDEX JUST SENT 
0283 0433474 -0-0006-1 EXTEND : SPECIFY A LEGAL CGMPONENT NUMBER? ) 
0284 REF 2— LEAST 1399 04734175 6 3463 0 BZMF UPVERTFY. NO» IT TS NOT POSITIVE NONZERO 
6285 REF 5-— thet 390 04734764 1167-1 cs UPTEMP : - 
0288 REF 6 LAST 1390 04.3477 6 1170-0 AD ¢ OMPNUMB—_——— ; > 
cre > 
ws 5 Oren ase amet gh . t 
: ee re 2 
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t UPDATE PROGRAM ca ' CE oe Lee zi = USER*S PAGE NOs 6 £3-54-—— 
0289 REF 56 LAST 1327 —_0493500 6 4753-4 ae ade ae on ie nana ae 
0290 Bites 3509——5- 00Gb ee ee 
0291 REF I —EAST 1392 pas ees 6 3462-5 ee ee SS a ———— a = 
6292 — REF 2 EAST - 1398, 2099 3503— 2 sa6e 9 GAF—A DUP B-FMI—_—_—_——¥ES—BASED-—ON--FHE—-GOMPGNENT NOs INDEX 
0293 REF 6 — LAST 1390 —-0493504—6 1167-0 AE BEER ce pink THE ECADR- OF LOCATION- IN 
0294 REF 4— LAST —— z coer satis =r sti Paak a ae ca ss aires ean Pen ace USER WANTS. TG-CHANGE. — 
0295 REF 2 EAST 1369 O4y3Ti2 a hositetcaiedl EQUALS U sseha oe : COMES HERE ‘ON- V34 TO TERMINATE. UPDATE 
3 RO296 CHECK FOR VERB "32-SEQUENCE™ Tate a ke ae eR gos a 
0297 REF 832 LAST 1390 0433506 4 0154 6 CK4V32~ CS MPAG-—————-8N- BATA-RETURN- FROM *GGXDSPF* —— 4 
0298 REF 58 LAST 1366 6453501 _T 4746 1— WAS oa —~ON--DATA-RETURN- FROM -"GOXDSP™& THE CON- 
0299 REF 460 LAST 1383 0493510 10 0006 6 ces ——— ENS OF PAG -V ERB _S0-FEST- EGR V2 
a a; 0300 — REF 382 —_tAST-1385 — 0493511 — 0 6602-6 FE =a fr ssl kc lei Tay ahmed SS 
0301 REF 383 LAST 1391 — 0453512 50-0620 InveA 2 ot 
0302 04593513 bile 0 shed Bie ae er aia eae sienna orig — 60 eens AND GET DATA 
0305 REF TEAST 1995 0473514 G1i6T 0 ADUPTEMP ADRES — yeTeMp——— ADDRESS OF-TEMP STORAGE FGR CORRECTIONS 
0306 REF &— LAST 1396" 04,3515 01174 1 ADUPBUFF- ADRES —UPBUFF— —— ADDRESS OF UPDATE DATA chivas BUFFER 
Ewes <5 Saeperes 0493516 05261 1 —_UPLGABNV VN- 240% VERB—27-NOUN-04-—_— 
0308 04,3517 652021 —UPVEFINY- YN 23502 VERB-21-NSUN--02 
0309 REF *—taAsT-1633-- 4362 ; UP2L =— Mei — 7 DEC 21 = MAX NO OF COMPONENTS +1 
03124 REF 23° LAST i355 4756 UPDTPHAS EQUALS FIVE ae arias ay 
RO313 PRE=STORE AND FAN TO APPROPRIATE BRANCH SEQUENCE —— 
0314 04,3520 UPSTGRE “EQUALS SRGERD = HAS isa FIED UPRRTES STORE DATA. 
0315 04;3520 0 0004-0 —ENHINT ae 
0316 RE _ 32 LAST ieee 0453521 30° 103-0 = GRKE——-FEAGWRET—— INVERT VERTFLEAG(B81T3 OF FLAGWRDT) TS 
—_— 0311 REF 255 _tA8T 1386 vasseee 56-0050 = XECH & INDEGATE—F8—FHE-GROUNDEVEA-DOWNE ENKI 
0318 REF I 04,3523 3 4751-0 —CAF VERTFBIF ——- THAT -FHE V33- (WHICH THE GROUND SENT TO 
o319 04,3524 0 0006 1 EXTEND ite VERTFY THE UPDATE) HAS BEEN SUCCESSFULLY 
0320 REP iT Easter 04353525 06 001 0 RXOR——ECHAN REGEIVED- BY THE UPDATE PROGRAM 
032i REF 33 EASIa aoe 0493526 54 103 1 ic Race visite = 
0322 REFS _tAST_1389- 04,5 3527 0-5353-1- + _—_—_ PHASEANG— —— ___5£7-RESTART- -GROUP-6- FB -REBS- THE -UPDATE— 
0323 0473530 04026 1 Oct 64026-—=— DATA-STORE IF A-RESTART- OCCURS. 
0324 04+3531 0 0004 0 ——ENHENF ceeeaTee iar DED-A-RELINT) 
0325 REF 92, EAST ees 0453532447521 3 Cs. — 14o- ——— GO-TO UPFNDVAG IF-INSTALE IS REQUIRED» 
0326 REF 4 LAST 1389 04,3533 —6 t1f2 1 re x AD UPVERB— a as FHAT-ISs IF -IT*S A VI0-— Vi2~ 
oi Te nee ole i : —— 0493534 —_0-0006-1 =, EXTEND 60-748-UPENBI3 TF 14S A Vt3<6 sy See 
0328 REF 1 0493535 6 3544 1 BZMF UPFNDVAC- 


R0330 VERB 73 BRANCH 7 =. 


‘Saal Pa ? . 2 
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ee ane i aaa 2s: a i 
GAP: “ASSEMBLE REVISTON O01 OF AGC > -PROGRAM_LMY.99-BY- NASA-20214412-061— £6227 JULY 14491969 SKIPPER .087 —~PAGE 1392 9 3 
L UPDATE PROGRAM Stee = = = — USER'S PAGE NGe 7 ~~ —3 S4 ‘ ) 
0331 0433536 0-0006-1 UPEND73-- EXTEND ——___ = ______y73-pERFORM- pP- OCTAL- AGC CLOCK INCREMENT f 
86332 REF 9—LAST-1391 04,353 7—-3—1175—90——_ DCA UPBUFF— —-——-— " | 
— 0333 REF—L0—_LAS T1392 0453540 53'205 0 —-- - - ~~ DXCH-—_UPBUFF-48D----— a ———_________— oy 
—f3a4— RE ve 0433541035610 TG EME TOE - 
0335 REF 9 LAST 836 0473542 0 4364 1 TC-__F ALTON -ERROR— TURN ON *GPERATOR ERROR* LIGHT ; 
0336 REF 3 LAST 13910413543 0-3 712-0- T¢——__UPGUT-+1______G0-T0--COMMON-UPDATE PROGRAM EXIT Te 
0337 REF —-7-_LAST-1338 043544 3-4355-0-— UPFNDVAC-CAF—__CHRPRIO ___4ySE EXTENDED _VERB-PRIORITY) ) 
0338 REF 45 LAST 1367 0453545 0 5105 0 — 7¢——_—_FINDVAG——______ GET. VAG -AREA_FOR-—*CALL --ENTSTALL © 
0339 REF 5 ASF-4388-— E37 706, —EBANK=—TFEPHEM — _ 
0340-——REF 2 04,3546 03551 0 26 AbR——_UPy.GB (NOTE: THIS WILL ALSO SET EBANK FOR ; ; 
0340--—-REF-—1 042354710103 1- eee ee 
0341 — REF-158—_LAST- 13840435500 5155-0- 36. -ENDOFJOB— ____ ‘TEPHEM" UPDATE BY v70)- 
0342 REF 242 LAST 1265 04,3551 06037 0 _UPJOB TC _— ___INTPRET THIS COULD BE A STATE VECTOR UPDATE--SO ? 
——_—-§3%43--_—_—— es =. 1 CALL WALT(PUT JOB TO SLEEP) IF ORBIT INT(OL) 
0344 RE 38 AST 1223 0453553 27414 0 INTSTALL——. IS _IN-PROGRESS~-GR--GRAB- OT AND RETURN >) 
A0345 ---—-- = a JO -UPWAKE IF OL IS NOT -IN PROGRESS. ; 
0346 04,3554 FITTé 1 UPWAKE -~ x47 ———_——- - - 7 >) 
0347 REF—1246—_ LAST -1391—\__ 94935555 — 65353-+ _¥6 PHASCHNG—__RESTART_PROTECT4GROUP 6) - 
0348 0493556 04026 1 OCT 04026 —— 2 
03506 REF 73 —_LAST- 1365 0433557 —_0- 5504 6 _F¢——_UPFLAG- SET INTEGRATION RESTART BIT 
6351 REF 5 LAST 1242 04,3560 00236—0 ADRES--REINTFLG- - ) 
0352 04,3561 000040 INHINT?—————— i=] 
0355— = Tere nee Pt Miata a: a ———__———-- 
0356 REF 5 — AST St 0493562 514172 -1 ENDEX UPVERB- --BRANCH TO THE APPROPRIATE UPDATE VERB : 2 
0357 04,3563 1 3564 1 —_Fer-—_+1-— ~~ ROUTINE TO ACTUALLY PERFORM THE UPDATE s : 
<= 0358 REF t 0493564 —1-3723-0 FGF UPENDTO—— —_—V79 ——- >) 
~ 0359 REF 1 0453565 —1-3632 1 TOF —VUPENDTL VIL 
Sy ee ee 047356613664 1 TGF UPERDT2 Vi2 —— —-—~——- - 
ES as. Loo. ce nets de ees ; 
RO361 ROUTINE TO-INCREMENT-CLOCK (TIME, TIMELY WITH CONTENTS OF DP WORD AT -UPBUFF.— 
0363 04 35670-00061 TEMEDIDL-EXTEND ? 
—_———9364—REF——8—_LASTF—1391.- 040 3570-2313. 67 9 _______OXGH —_UPTEMP SAVS-0-FOR-RETURN—__——— re 
0365 REF 262 LAST 1389 0493571 3.4755 1 CAF—__ZERO-— ___ZERO-AND- SAVE TIME2sT-IMEL. ; 
0366 04,3572 22-0070 Tae eee pare ne : 
0367 REF 36 LAST 133% 0463573 52 025 1- eo 2 ea : : ' 
0368 REF 11 LAST 1392 0493574 534217 0 DXCH_UPBUFF-+18D—___ STORE _-IN- CASE-OF OVERFLOW ) 
—_——¢369——REF-—_2—__________- 3 4756 1 _CAF——_UPDTPHAS pe —— _ 
0370 REF 256 LAST 1391 04,3576 54 001 i $$ — A : 
0371 0453577 4 0000 6 COM QUICK r 
Ga732— REF 5—t AST 865 04,3600 52 765-1 DXCH —PHASEG6 PHASCHNG 
ee ear : sd 
te aes as e 
a il 
a = re —— =. ahi a Sef ae = 7 
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- t UPDATE-PROGRAM ——_—_—---_--- — — -- --  USER#S PAGE NO. 8 ~ -E3-S4 ~ 2 

0372 : —— 04+3601 0 0004 0 TIMEDIDR INHINT —— SE Nee 

ae tk Ses 224) ASS £9 es eae SS ee _ — = >~ 
0373 —RER-Ed3—LAST-3398-——Om3enn-3-seehe ea peng - 2 
0374 ar 0473663 22-0079 S28 ——- nc 
0375 REF 833 LAST 1391 04,3604 54 1561 —————STS PAC #2 EN CASE OF RESTARTS) AND es: 
0376 REF 12 LAST 1392 -04+3605-534205 0 DXCH -UPBUFF +8D ss STORE IF > 
0377 REF 834 LAST 13930443606 52-1554 — —DXGH PAGE NFO-MPAG- -FOR-TPAGREE. 

0378 0453607000061 inde ———----- 

—_—— 0379 — REF —13—_tAST-1393- — 0473610342474 DEA —_UPBUFF +189 - —— ——— 

- 0380 REF -835 LAST 1393043611 20-155-4- DAS MPAC ~_-FORM-SUM-EN-MPAG 2 
0381 0473612 0 0006 1 —EXFENB— —-—- —--- : # 
0382-—-REF 1 04,3613 1 3622-0 ‘BZF DELTATOK _____-TEST-FOR-OVERFLOW 
0383 REF 264 LAST 13930493614 3 4755-1 CAF ——--ZERQ.-— -—-_—_---- -—_— —_————- » 
0384 REF 14 —LAST-1393-— 0403615-53*217-0— DXCH_UPBUFF +160 OVERFLOWy -RESTORE-OLD VALUE OF CLOCK 

—_——— 0385 —REF 37 EAST -1392—_ 049 3636—20-025-4 DAS FP EME2 AND TURN ON-OPERATGR ERROR 2 
0386 REF 127 LAST 1392-04 ,3617 0-5353-4 TCs PHASCHNG ‘RESTART PROTEGT(GROUP--6) ? 
0387 0493620040261 eae ; 

0388 REF 9 LAST 13920483621 01167 0 7¢——_uPTEMP——_——_—_—_G8-—-¥8-ERRER-ExET———_— if 
0389 REF 18 LAST 1337 043622 07257 0 DELTATOK TCT PAGREE__ FORCE -SIGN-AGREEMENT > 
0390 REF 836 LAST 1393 -0493623--52-155-4 BXEH—_#PAE——__— - 

0391 REF 38 LAST 13930493624 -20-025-4 DAS —-FEME2 INCREMENT TIME2yTIMEL U 
0392 REF 118 LAST 1393-04 3625 -0-5353-1 TC PHASCHNG ~ RESTART PROTECT (GROUP 6) v 

———883-—— = 0453626040264 86+ 04026 —_—— a 
0394 0493627 00004 0- —2nHENT—___— 4 
0395 REF 10 LAST 1393 —-04+3630-51* 167-0 INDEX UPTEMP (CODED THIS WAY FOR RESTART PROTECTION) 

0396 043631 0 0001-0 +¢-——_+—— NORMAL RETURN > 
RO397 VERB 71 BRANCH — — — 

0402 REF 15 LAST 1393-04, 3632-31*175-0—UPEND7T1—-CAE—_ UPBUFF 41 -SET-EBANK > 
0403 REF 79 LAST 1364 0433633 54 -003-0— TS EBANK- AND 

0404 REF 20 LAST 1324 0493634 -7-4357-0 MASK — LOWS CALCULATE 

0405 REF 11 LAST 1393-045 3635 55° 167 1 7S-—-UPTEMP — S-REG VALUE OF RECEIVING AREA > 

———o#06-—he*-_—-5 LAST is SS A —_NEs3—— —EN-THE-PROEESS-BF 
0407 REF 7 LAST 13900453637 6-11 70-0 AD — COMPNUMB - PERFORMING > 
0408 04736400 0006-4 EXTEND — THIS UPDATE 
0409 REF 1 04736411 3647-0 BZF STORE PTE WILL WE 
0410 REF 32 LAST -1332 0483642747431 — ‘MASK = -BIT9 OVERFLOW > 
0411 REF 461 LAST 1391 0453643 10-000-0 6€5——A INTO THE NEXT EBANKe ses 

= 0412 REF 2 LAST-1388- 04936441 3760-4 TCR —- UPERRUUT “YES - 

0413 REF 6 LAST 139304936453 7745-0 cA NEGS NO- CALCULATE NUMBER OF J 
0414 REF 8 LAST 1393 0493646 —6-1170-0 AD COMPNUMB WORDS TO BE STORED MINUS ONE 
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—- 9422 £31400 : -ERANK=-7-4G0" — I 
-- 0423 0443656 2314001 ee eng _ UPDATE THE REGISTER BY CONTENTS OF L ) 
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ew £3+1400 __EBANK=-1400 
9465 0473706 2314001 EXCH 2496 UPDATE THE REGISTER BY CONTENTS OF L ) 
466——_REP— 7s 130s £93906 zo __EBANK=—TEPHEM : é 
— he —_ REP—-844 T1398 04 CCS HPAC _ARE_WE THROUGH THE V7.2 _UPDATE..~ . ae 
4G0——REF-—_—_2. : 0453710—1-3673-—1 3Gh = pega =. 2 io : ; 
LRA Peeks tr! a ee jae 
RO469 NORMAL FINISH OF P27 = ie Se = : a ) 
Bee oo Peg 374 UPBUT——EQUALS = alten Te 
047:1-—_ REF 4 0453711—0-31-65-0- TC ENTWAKEU__ RELEASE GRAB-_OF_ORBITAL_INTEGRATION- ; 
0472 — REF +—_3— CAST 968 —_04,372-2— 3219714. —— 4 CAE UPOLDMOD—— RESTORE PRIOR P27 MODE 
0473-—-REF ——7-_LAST-1389—- 04 37130-53141 TC NEWMODEX-43— Bava 
0474——REF—-265—_LAST—1393 040 371.4 _3-4755-1— CAF rich | Sis Ricans MEE: ) 
= - E as ae [6 PS SR = 5 
"e 


oneoun t % 


« SPAS eee. me) ee BS punt en 1 See as : 
‘ GAP? ASSEMBLE REVISION O01 OF AGE PROGRAM LMY99 BY -NASA~2021112-061 £6227 JULY 1491969 SKIPPER «087 PAGE 1395 
a t UPDATE PROGRAM —_—_— ——___— - - — — USER*S PAGE NO. 10— a - 
( 0475 REF LOL AST 1389 —04,3725—54-332-4 Sees tHE il, aeRO 
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0488 —0493730 —0-0006—1—_____—EXTENB- eee oo agen 
O489-—REF 22 LAST 1395-045 3731 4-4175-4 DCS —_-UPBUFF-——______-€0PY DEGREMENTERS FOR —- 
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te RTB OP CODES — a —_—USER*S--PAGE-NGs—-2§- —____£0- $4 
a Sn ee epee —Bank—22— SS Se ee oe 
0002 REF 1 10+ 2000 ———— SETLOC _RTBCODES - 
0003 —4653573— BANK — ; SS AGnEnaER EE 
0004 REF 12 LAST 1265 E5y 1664 EBANK=-XNB ~— 
0005 REF 1 7 — ~-  - EOUNTH $5 4R FB $$ — Jonas 
R006 LOAD TIMEZy TIMEL INTO-MPAG? ————— — - ss 
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ROOL2—_—_DP-2*S- COMPLEMENT NUMBER —SGALED—IN- REVOLUTE ONS = ——_ 
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0023 REF 846 LAST 1397103605 56-1541 it ie —— — _—___—_—— 
0024 10s3606 0 0006 1 EXTEND— —— - a — 
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0063 REF 5 LAST 104710736171 6060-0 FER ——-NEWMODE ~~ - ——- oa 
R0064 DO-1STOZS ON A VECTOR GF ANGLES? ae = ee ee ; 
———0065 — REF 2 LAST 139 105 36200-3644 1 -VESTOZS— Te — 1 T82StB— ANSWER-ARRIVES—EN—A-AND-MPAG 3 : 
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———BAPs 
a i sacks - —~ — USER'S PAGE NOs 5 £5-S4_—_— 
Ponsa THE SUBROUTINE SEGNMPAC——SETS C(MPAGs MPAC +11-T0-SIGN{(MPAG)< — — 
0193 FOR THIS, ONLY THE CONTENTS OF MPAC—ARE-EXAMINED~ ALSO +0 YIELDS POSMAX AND ~ -0-YTELDS NEGMAX. 
ROLOS —ENTRY-MAY “BE BY-ETTHER-OF THE FOLLOWING? 
R0196- Ls LIMIT THE SIZE GF -MPAC-ON- INTERPRETIVE OVERFLOW: ——_——_—— ——-——— ~ ie 
: ROLIT——ENTRY? ———————_—_—___- ear SL eRe = ee = 
ROL98 > Nedeiamiaibagal Uk OPE TTS = ; : = : 
ROLIS —25- GENERATE —IN-MPAC—THE-STGNUM-FUNCTION-OF-MPAC= —_——_— - 
RO200 ENTRY —RIB— Rio OS 7 See es ee a ee ee 
ROZO1 : —SEGNMPAC ; ee a: ane 
RO202 IN EITHER CASE, RETURN IS TO THE -NEXT- INTERPRETIVE. INSTRUCTION EN’ THE CALLING “SEQUENCES - - 
0204 Re any 9712 —o-009e-2—-SreNNPRe mereNe——————— ee 
0205 —_REF-_—2 LAST 062-19 3983 3-499 4 ~~ 
0206 REF -863--LAST- 13981093714 52-155-1-——_— BXEH——4 PAE $$$$_———________--— —--- : 
0207 REF 473 LAST 13991053715 —_10-000-0 £65 —_A—______-_________ ~ 
0208 REF 272 LAST 1397 2093716347551 — DPMODE CAF 0 zeRU SETS- MPAG 42-40 } ZERO-EN THE PROCESS 
0209 REF 4 LAST-1398-——10s3T17—1-6057-4 —FeF———_St-8492-+-2-—________—__—— ——- 
“021 —____—_-$igateo—i 3721-4 76F——+4 
o2tt 1093721 —0-0006-4- ——EXFEND—————_____________—- 
0212 REF 3 LAST-1401-—-1083722-—-4-4733-0 BES DPOSMAX -— ~~ ——- 
0213 REF 5 LAST 1401 10937231 -6055-0— fer —stean2 —--——~ - 
RO214 RTB OP CODE NORMUNIT—IS-LIKE INTERPRETIVE INSTRUCTION UNI Ts EXCEPT THAT IT-CAN-BE-DEPENDED-ON-NOT TO BLOW 
ROZI6———UP-WHEN- THE VECTOR BEING UNITIZED—IS—VERY-SMALE 17 -WH-L-BLOW-UP-WHEN-ALL COMPONENTS ARE 2ERG. IF _NORMUNTT- ~-—+ 
ROZTS 1S USED AND THE UPPER ORDER HALVES OF ALL~COMPONENTS ARE ZERGs THE MAGNITUDE RETURNED IN-36D- WILL BE TOO LARGE 
RO220 BY A FACTOR OF 2(13) AND THE SQUARED MAGNITUDE RETURNED AT 340 WILL BE TOO BIG BY A FACTOR OF 2(26)- 
0222 REF 155 LAST 13991053724 3 4753-4 NORMUNXL-CAF—— NE 37 : 3 
———02221 RES 22 LAST 982-2099 7254-37284 —___ a _ R — ——---— 
02222 REF 273 LAST-1401 2053 7263-47551 —NORMUNEF-CAF——ZERS 
02223 REF 62 LAST 1400-105 3.727 —_6-0120-4— SS: SSR e 2 SS a 
02224 REF 864 LAST 1401 103373054 156-2 TS yPAe—+2——__—__—— 
02225 REF 321 LAST 14001093731 046164 T6- BANKCALL— GEF- SIGN AGREEMENT IN YALL COMPONENTS. 
—0223-—_ REF 3 LAST-1070-—1033732 010 1¢- ________€aDR_VECAGREE——— ana aanane 
02646-—_ REF- 866 LAST 2k 2079989 —10-154-2 i : - 
——_——0225 ker IO 2 8 TCR -NOSHIFT — - —— 
0226 10¥3735—1-3737-0— 7¢f—__+2—____— - 
0227 REF 2 LAST 1401-104 37361 3770-0 +¢F—_NOSHIFT—— —————-— ———- 
6228 REF 866 LAST-1401——_1043737—10-157 0 £65 ——_MPAC—43-—___________— 
0229-—-REF —_3-_ LAST 1401 —1033740—1-3770-0——_— TCF-___NOSHIFT— $$$ me 
0230 1093741 —1-3743-0- Sai. ci Ee < Stoo RRR TEER ET ———_—_—— 
0231-—-REF 4 LAST-1401 104937421 _3770-0- TEF—_NOSHIFT - 
0232 REF 867 LAST 1401-—10+3743—10-161-0— —665—— MPA 5 
0233 REF 5 LAST 140.1 105 3 7@h—_1-37-70-0-—____—— —Fef——_NosH Ee A$ —_______________—— 
0234 1093745123744 1 62 ————— 
0235 REF 6 LAST 1401-1093 746-— —— - - 


—¥EF-—_NOSHEFT-—_____—___— 


at 


a 
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USERS PAGE NO. 6 


RTB OP CODES — oe ee 


SHIFT ALL- COMPONENTS LEFT 13 


0236 REF 868 LAST 1401 1073747--3-0155.0 A MPAC +1 
0237 —__—_—_4653759—9-9006—1 soe 


0238 = REF 79 _LAST-1370-10+3 7517-4736 0 


023-9 REF—869—_LAST-1462- 


4073752 20 155 1 
REF 870 LAST 1402 10,3753 3 0160 0. 


= 


———— 0246 ——_ 4 PAG— +44 —— ——_——__— SS oe 
aay ei aS ee 1033754 —0 600612 -EXTEND— a a a = “: 
92432 —-REk-_ 00 EAST ae. chet s 1a 4Mp—_—_——-BI444 ——____—_—_—_—— 
——— 62412 REF Bt _EAST 19021033 156 — 20 -260-1+ S —BAS- MPAG—_+43- - —————— — — 
= Cee REF 62 AST 1402 — ste ts ores te CA MPAC +6. = ——— 
O2414 = - 1653760—0—80664 -EXTFENB— 
02415 —REF— 81 —LAST-1402—_ 10337614 43B6-0- MP BIT14 — EEE — 
————02416— REF 893—-LAST-1402-—_140,35762—20- 162-0 ree —~DAS-——_MPAC_45, = eet eee ———= 
62417 —REF 2— EAST -4070—__ 16534653 3-4161-0 — CAF THIRTEEN = ~ a= a i 3 
0241-8 —REF-—874—-LAST-1402-—_1.0s3764 50-1560 —— INDEX —MPAC 42 $$ ———— —_——— ~ ——— 
02419 1043765—54045—1-__ 1$—____379—_______ - ——— — ~ 
0242 Ree ot LAs ae -¢ _____POST JUMP — 
0243 REF 3—LAST—1013——__1023761—-01024-0 CADR UNIT 41 SKIP THE "TC VECAGREE™ DONE AT UNIT. 
——— 02431 — REF 274 CAST 1401 — 1033 770—3-—-4755—1— _NOSHEFT-CAF ZERD- oa 3 5 ee 
= ee Re "a —_—_ hy sO eee TN SS Sas 
RO300 RTB VEC SGNAG oeeFGRCES SIGN AGREEMENT OF VECTOR IN -MPACS Sern = S <=> Sa ae 
0301-— REF -322- LAST 1401 1033772046161 VECSGNAG-TFG6-———_BANKCALL eee = 5 - 
ET ROS REF 4 tAST- 1401 Ossi 0L0t0-— = —€ADR VECAGREE ee = aS = = 
6303 REF —64—LAST-1400— 1073744 —6-60610— 6 DANZEG 
*%* END OF SKIPPER 2087 *** = 7 ss RE TER eae 3 = 7 z a 
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= os 


“EVERY 5S MEEL TSEC ENDS FE PROCESS A -POSSTBEE WATT ENG FORUP FE BEFORE i CAN-BE HONGRED—-BY THE HARDWARE x 


fae oe T6-RUPTF PROGRAMS re SS —— 
f— ROOOL PROGRAM NAMES= (244-TesoacHK —— MOD.s—-NO.- 5 ——_— BETOBER-2y 1967 S= 
ROOD2- (2¥ ee CRUE, ofa eae a Sao 
a ROO0S MODIFICATION BY? LOWELt 6 -HULE 1A~ ES EL EE FRONEESH- 
R 0004 THESE PROGRAMS ENABEE- THE LM DAP-TG-CONTFROL THE -THRUST—-TFIMES- OFTHE REACTION CONTROL SYSTEM JETS BY USING TIME6. 
R0006 SINGE THE LM DAP MAINTAINS EXCLUSIVE CONTROL OVER aes hclDbiti i See ee Renn caeneccsaienoigets HAVE BEEN | 
se 2 ROCO08 ESTABLISHED AND MUST NOT BE-TAMP ERED WFH:— 
as ee ls NO NUMBER-ES-EVER- PLACED-INTG-TIMEG- “EXCEPT BY- -M-DAP.— = 
RCOLO 26 NGO PROGRAM OTHER TFHAN-EM-DAP—ENABLES-— THE TIMES COUNTER® ———__— 
=. seeue. ea 3s T6 — FIMEG s FHE-F BEL GHHING—S EQU-ENEE 45 ALWAYS EMPLOYED 
RO012 A POSITIVE ENG ee ere ar oe ee eee 
ROO13 = THE TIME6--€LOCK TS-ENABLED. — 
ROO14 Gan feeee ito INTERROGATED ANG 8 
ROOTS z ——-t~ NEVER FOUND NEGATE VE(NON-ZERO)GR- +O 
RO016 Ti. SOMETIMES FOUND- POSITEVE( BETWEEN 1-AND-2400)- INDECATING- THAT. 47 1s ACTIVE. 
7 —ROBLE- ae = ee ee 
RO020 SOMETIMES FOUND- NEGATIVE-ZERG--INDICATING THAT: 
ROO2T As A TORUPT IS ABOUT TG-8EEUR-AT-THE NEXT DINGS 
R0023 Be A-F6RUPT DS WASTING EN THE PREORETE Cok ie % 12 Sipe oe 
ROO25 wes €~ A-FG6RUPT-4TS—IN-PREEESS NOW. 
R0026 “) Att PROGRAMS WHICH OPERATE IN-EETFHER INTERRUPT -MOBE-OR WITH INTERRUPT INHEBSI TED MUST CALL TEJOBEHK 
So Pee 
R0030 (5. PROGRAM JTLST, IN QaR-AKES “HANDLES THE- ENPUT EESTSt— 
ROOST T6JOBCHK CALLING SEQUENCE: a — SSeS 
A0032 Sr aS) aay Fo———_F6JBBEHK 
A633 7 Fi a tt RETURN 
R0034 DOTGRUPT CALLING SEQUENCE: BS aS ag ee = = 
ra “A0035 = DAC ARR 
—— £0036 EXTEND—— 
A003 7— 4 = DEA F6ABR- 
A0038 = s SS 
R0039 SUBROUTINES CALLED: DOTERUPT CALLS “T6SOBCHKS 
R0040 NORMAL “EXIT MODES: T6JGBCHK RETURNS TO t +1. = 
= a) Lee ©" DOTeRUPT TRANSFERS CONTROL TO RESUME. 
ROO042 ALARM/ABORT MODES? NONES 3 
RO0043 INPUT: TIMEG NXTG6ADR —GUTPUT >t IME6 ——_NXT6ADR——— CHANNEL 5—— 
R 0044 T6NEXT TONEXT +1 TONEXT T6ONEXT +14—_CHANNEL—-6— 
<)> pi eee —TOFURTHA T6FUR THA +4- Pai Le te ee SEES 
RO046 DEBRIS: T6JOBCHK CLOBBERS As DOTORUPT—CLOBBERS- NOTHING. 
0047 = BEGCK—62—\ 


5753 


& sine * ae. a d 
rm Pt 
GAP? ASSEMBLE REVISION 001 OF AGC PROGRAM LMY99 BY NASA 2021112-064 16227-JULY-1451969-—-LMDAP——-. 015 PAGE 1404 ; ° 
L 
t T6-RUPT PROGRAMS eS = Bh Sales anes + USER'S PAGE (ir ea SS 7é 
= 0055 17426275 — > eee EE ——————— = 5 
- 0056 REF 1 172000 ao SEO aes 2 as E io 
——-—— 0057 ee, Seely ae a BANK poe at en te ee ee ze 
0058 REF 2 LAST 219 E67 1466 EBANK=—T6NEXT- 
——— 6059 —--REF—-14 iene — COUNT* $$/DAPT6- ee ae eee ee 7 . ) 
—@060 — REF-—1 ————1752027- 10-0311 —F6sOBCHK— 6¢S—__T IME6—_______ CHECK-TIME6_FOR WAITING T6RUPT: ae? 
———9061— REF—388 —_LAST1399-—_1742030—0-—-90029—___— as 2 —___—_NONE?—CLOGK-COUTING- DOWN. —____— a ) 
—_—_——9062———REF—20—LAST-1415—44 203.1—_0-5705-—0 =tG GESHOLE Se SSS ES ek ae sags 
——_—§—9063—— REF 1 34-4+2032—9-2932-4 Jo. __-T6jnscHe 43 
20064 — GC BNTROL-PASSES- TO-T6JO0B- ONLY -WHEN-CCTIME6) = ~0-(-1. Ee WHEN A _T6RUPT_MUST BE PROCESSED). és 2 
—-0066 REF 33 LAST 1381 17,2033 3- 4733-1—T6so8 CAF -POSMAX______ DISABLE CLOCK: NEEDED SINCE RUPT OCCURS 
0067 17-2044.-0-9006 4 EXTEND — 1 DINC AFTER T6 = —77777.—_FOR 625. MUSECS ) 
0068—— REF 22 LAST -1336 175 2035 93-0130 _WAND_CHAN13________ MUST_NOT HAVE 16 = 40 WITH ENABLE SET. 
0069-—- REF 34 LAST 1404 175 20363-47331 GA PLS a 5) 
0070 170087 22-607-0- ZL os sit == ieee A 
OD F1-—_ REF——_3 a SE Ee ee DXCH——_T6FURTHA—_—_ St Aas eA A “ si abate t 
——9672_—_ REF —_3—_LAST—_1404—_3-75 2044 539-467-232 DXCH——T6NEXT—— z ee = ) 
—9o73-——RE&——2—_-LAST—_219——__17-7204-2—_ 2394651 LXGH—_NXT6ADR— uy a oe =e eS 
C074 REF 2 EAST-1404 174204354 -O34-1 TS TIMES- 
=. 0075 REF 7 -LAST 1369 1792044 —6-7725-0 see 2 
——— 9076 — REF 474 -LAST-1401 17204554 000 0 oS ey eee ——— - : 
—-—g077-—-REF —1 1772046 —1-2052-0 ee ENaBitEere ——_— ) 
—_——§90978——REF—35—_LAST—1404—__17204.7_3-4733-1-—______—__¢ a_—___P9SMAx—____— eee L=) 
—_—— 9079 REF ——3-—_LAST-1404 175 205054031 4+ TS FINES fs _ 
9080 REF---1 17+2051 1 2063-1— TCF—___GOCH56. ) 
0081 REF 47 LAST-1382—__ 17 20523-47351 “ENABLETE 2 Se ee 2 ee ee ee eee 
—__+——9082 17,2053--0-0006 1-— EXTEND ae at 
- 6083 -~—REF--23--LAST-1404- 1752054 05-013 a WOR GHANI3— : oe = : saa ) 
- 0084 —-REF- 4 LAST 1404 17,2055 31466 1— peo TeNey ye 
9685——_ REF 8 —_LAST—_1404 17-2056 6-7-7259 AD PRIO37 t 
0086 —-REF-475 LAST 140417205754 000-0— a = See ) 
0087 REF 2 LAST-1404  - 17+ 20601-20631 J¢n- coachss—— abil 
: 0088-—-REF 3.6L AST—1404-___17- 2061 3- 4733-1 =i) See POSMAX ee eS ee 
GO8G-—— REF —_5—_ Last 1404 3-7) 2a6o eee go a ee : . ) 
0090-——REF-259-_LAST-1398-—_17+.2063— 50-0010 _GOCH56——_ INDEX —_L.— x ESS aaa se A. Pe ee 
9993——_REF—_1- 14+2964—1- 5753-1 CR __WRETEP =1 : : é an 
0092 5753 Rinew poe ee ? 
oo eae ee -4859—— eae SETLOC_FFFAGS——_—__ eee) t 
0094 —5753 a = ar aS ep ) 
7 0095 REF -15-_LAST-—-914 £671635 = EBANK=—C.DUxD—__— = a a 
6096——- REF —-b-— - ———- - _ COUNT $$/DAPT6- : ee ee 
0097 REF 4 LAST 219 57533-14721 CA ——_NEXTP- —— + ; ? 
0098 57540-00061 —_ WRI TEP EXTEND , a ; 
Sia9——_ Rie — oe 575501 006-9 WRITE —CHANS See ) 
oe ee et = aaa ry = = 5 
gil 
2 saa a Bint em a nak = = ae & Ton ns. S 


Bis ‘ zane . 
—_—— 0100 — REF 389 LAST -i4Ge——__—_5756— 6-602 -6— Cae Q ‘ Sa 7 . 
O101-— REF 1 RE ee NEXTU eae eae Qae  e  ee 
0102—— REF 260 —_t AST 1404 5600-54607 1 —_ WRITE 75 = 
—0103--— REF 3 a i aS a €S —_—_903140€T Soe tS eS SS SE REL Es 
= 0104 ? SR. NRA Ra 2 ee ee Ese Sa zs = ara ae 
0G Rif 3 LAST Sa 8S 02 
__ S566 RIRahE — CASE eee 8 eee, = 26S aE ae = 
amg $765 —0-6nbe ee ren = a 
0108-——-REF —4— LAST -4405- 5166—6i—-005-0 ——-WRITE—CHANS——_— aa 
5 6109 RES -390-—L AST -1405 ——___ S78 0-802 9-———____ 6 SSS - — Ss as 2 
—— Ghia + REF 7d 5 Lee ae fe Ne sg 3 = er ee ‘ i 
‘ Siti——Aur—-2tg—LAST-aeds— anes 54-0 ee ee . A 
___ 0112 REF 2 LAST 14055923514 0 CA _ 9034 496F — =a aca a er aReee F 
ths ts Se FEF =59= So Se See 
3 0il4 577400314 1 —0031406T 06 T0034 a 2 ae 2 
0115 1772065 oa ee ae ee ca aa 
O116 REF ~—- 2S LAST 24041782000 terran ~SETLOE-DAPS2- Tae = as anaren pe 
Fr ee ae ~ 1792065 eee ch oe ee = SS hain Oe ea 
—OLl8 REF 6 LAST-1404—_ £61466 BREN OSGI «cal ap Sd EA Reg Z ; 
0119” REF 2 LAST 1404 10 14042 30-30% Sire Sern Ze aa ee OF 
0120 REF 11 LAST 1339" 1%s2065 22 O16 0 DOTERUPT EXCH BANKRUPT “UNE EREOES siccinnl INS CONTINUED) 5 
0121 Sener ksG OB ND = = 
0r22—— REF 10 LAST 1339 _ttye06t 22 G2 t KER —— GRUP — 
ae 0123" REF 2s LAST “14042742070 02027 0 TE- TedOBCHK ene Teso8e aes sagt toe: 
aK 0124 — REF 25 AST-1339 17520711 5276-0 TEF RESUME “END TEMES: ANTERRUPT PROCESSOR. | seis 
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£ 
6 DAP INTERFACE SUBROUTINES ——_— CSehee-phee-Noe 2-60-64 —" 


@ 0004 REF 16 —-LAST-1404 —£601635— —  EBANK=-CDUXD. —— - —_——— » 
| tas EEE ————————E—————————EE——EEE ph a 


« — 0006 —-MeD-0--_-_______- DATE 41/15/66 BY GEGRGE-Hs CHERRY ee ) 


o ~R0008— FUNCTIONAL DESCRIPTION - a ah A a =% p 


Rr 9009 ___HEREEN-ARE-A-COLLECTION-OF- ‘SUBROUTINES WHICH ALLOW MISSION CONTROL PROGRAMS TO CONTROL THE MRSS eae 2 ) 
ROOLL ~-AND-INTERFACE-WITH THE DAP. a ena Se ee: NR ATT T 


I CALLING SEQUENCES: $$ SS — 9 


c 

'1 « —R0013-—_IN-ANTERRUPT- OR WITH INTERRUPT INHIBITED a ——-———----— aay 

@ RS —————— =~» 
—_—R0015________—-FEABR—ROUTINE—— ~~ _ ae 


(  ROCLS EN A JOB WITHOUT -ENTERRUPT-INHIBITED— ees ee er oe 
‘. = eons pint —— - ee Se = 
¢ ——R0018 RES: senile ———_—_—— — aca 
i ee neene ~— FEADR ROUTINE —— - — oan ee 
: Rr 0020 a — SRMEECGRG kc, a aE 


z ¢ "ae __ RoGat ie Me oe Fae oe F Ss a F : = a Pa aa r S535, aa | ; ie 2 


Be ap ENS GES a ; Sete — at rages 


_ > EB SSE = 3 ene = ene = = ioe ? 
° as iar Ss ee : i : SES ty Sk ees ees 2 


10 
@. 2 
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a L DAP INTERFACE SUBROUTINES aac ee: == SSERES. siricsdeuitiacitial oe a 
5 R0087 SUBROUTINE NAMES? ———— ee ea == = = = 
RO088 SETHARSBy SETMINDBs RESTORDB» PFLITEOS eae a $$$ 
80089 MODIFIED? 30-JANUARY-1968-BY-P-S-WETSSHAN-T0-CREATE -RESTORDB. 
R0090 MODIFIED: 1 MARCH 1968 ail Ps METSOMSE Ta SANE ae AND CREATE PELITEDB a SS 
= ROOST FUNCTIGNAL DESCRIPTION: —— eter ee us I == 
R0092 SETMAXDB-—-SET- DEADBAND-T0-5s0 DEGREES = Gane 72 —— ae ee —— - 
Ro0093-——_—_———__ SET M ENDB-—_ SEF BEA DBAND-48-063-DEGREE $$ 
ROO094 RESTORDB- — SET DEADBAND- TG-MAX—OR-MIN ACCORDING TO—SETTING- OF -DBSELECT BIT OF DAPBOOGLS 
R0096 PFLITEDB — SET -DEADBAND- TO-1.0- DEGREE AND-ZERO-THE—-COMMANDED AT TITUDE-CHANGE AND COMMANDED RATE 
R0098 ALL ENTRIES SET-UP A NOVAC- JOB TO DO-1/ACCS SO THAT THE TJETLAW SWITCH CURVES ARE POSITIONED TO aes = 
RO100 REFLECT THE NEW DEADBAND.—It-SHGULD- BE -NOTED THAT THE -DEADBAND-REFERS- TG THE ATT ETUDE—IN-THE—-P—sU-s AND. V—-AXES« 
——R 0102 SUBROUTINE CALLED? — NOVAE > = = 
RO1O3 CALLING SEQUENCE: SAME AS ABOVE PRN Ts eee 
AO01L04 em SS ; ¥ OR Te Theil FROM-ALLEGAST 
ROTO5S DEBRIS: As Ls Qs RUPTREGTs (1TEMPS—IN-NOVAC) = 
C106 REF 7 35 ~ EAST Saw 20s 2123 30-4110 RESTORDS--CAE—_BAPS90tS—_—_—_—_—_BEF ERMENE- CREW SEEECTED—DEAOR AND ——_|_———— 
oro? REF 1 > 20224 Tt 4ia2-6— MASK — DSSELEC TT SS ee = 
0108 20,2125 0 0006 1 30 1 | | ee 7 = = 
o109 REF & —taAST- 655 205212612140 1-— —BZF——-SEFMEINDB 
o1ri0 REF 1 2002127 321510 SETMAXDB-CArP——__WEDEDS —__ SET 5 DEGREE DEADBAND« 
= gree ita tee 2072136 _55'346-0 +i S$ —== BF = = 
o1i2 20,2131 0 0006 1 EXTEND = SET boil icaiaal 7? RE“ OOS ETE: sisal CURVES. 
ors REF 60 LAST 13h _ 2052132 22-Gio oc axcH — RUPTFREGE—— 5 = 
O11 REF 4 LAST _T44 20. 21933-77150" CALLACES EAR _PRIG2T-__—_ = 
orrs REF 3b _tASTI- aa 20; 21340-5072 1 Te oe i, | re + Behe gies aie = — 5 
aa OLD REF —3--baST ee eo EBANK=ABS@ cnn ae 
O1lT REF 2-_tASi- ae 20s 2135-—_02454-6—___ —— 2€ADR— 4 /ACESOB on 
O1L7 2092136 40106 1— = a Th ‘ 
ore REF 6b CAST _140T 2092137 0 607o ih sail ilicadalistniil To pinches 
mame: 2 (0 emma 8 ad I ——  Btr2 ike 3-2550-2 = SETHINGE-CAL-—_ ARR ONDE lle a DEGREE _DEADBANDs —— ; Seren aia 
or20 REF 2 EAGT =a 20s2141 1 2130 0 ich Ke -iadlibinaimeacal bis 
o121 : 2032142 0 0006 1 PFLITEDS” EXTEND — ST a ae RETURN “FROM CALLACCS IS TQ RUPTREGI-. 
0122 REF 62 CAST 108 2052143 22-070 0- Gkeii—— RUPP TREGL 
7 012s REF oe toe 20921440 2153 1+ TE ZATFFERGR ZERO-THE-ERRORS-AND-COMMANDED- RATES «—— oe 
0124 REF 1 2052145 —3-2152-8-— CAF POWERDB——— SET-DB-TO-1.0- DEG 
0125 REF 3 LAST 1407 2092146 —55*346-0 Ts: DS Sac 
O126 REF 1 2052167221538 TCF fesan son SET UP 1/ACES- AND RETURN TO-CALLER. 
o1261 0 NERRGSPS ja ecsinnid a Bi ichabeiil 


2092150 06155 


0.3 DEGREE SCALED AT 45.4 
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+ DAP ENTER RACE -SUBRRUREN ES 6-54 —__— 


~~ 01262 Bas 0 2072151 03434 1 WIDEDB-— OC TAL 03434 ; 530 DEGREES. SCALED AT 45-6 +225, 
= aa a eT ee eee —0-— POWERDB call 2222 1.0 DEGREE SCALED AT 45. — se 


———-9132 —- REF —47-—_LAST 14062052157 5516351 —__— —45- CDUXD 


0128" REF 8 LAST 903 209215335015 0 —-ZATTEROR CAF ———EBANK6— ee ee 
———0129- REF 81 LAST 13942072154 560031 __________X€H____EBANK ~~~ ————_—---.-——— a 


0130 — REF 263 LAST 1405 20,215554-001 1 (SES cee ea a ee 
—_—_—-0131——_REF —24-—4AST--1313—_2.002156 30032 _-9______CAE GU - - a 


- 0134——REF —-4——-LAST 91.420 2161 551636 1 -___ TS CDUYD i 
—— 0135 REF 13 LAST 1309 — 2052162 30-034 0 -__ CAE OUZ—— - —— 
0136 ——_RER-——4_LAST 911. 2052163 — 5596379 -_¥s-_¢puzp __ SETTER ——_— 
0137 REF 8 LAST 924 2042164121701 —— FGF STORK Ate ag 


0138 REF 9 LAST 140820921653 5015-0 STOPRATE-CAF———-EBANK6————— © =EES 
0139 REF 82-_LAST-1408 2052166 —56-003-1 = 5s EBANK——____— eee eg 
6140-_ REF 264 LAST 1408 2052167 54-001-1 = Ae ge gies eae 

—_—§141——_ REF -2 75. AST-31402__2.0y 23703-47551 _43-_CAF-—_zeRQ——_[_/{_ —_—_——-- 

—4-42—_ REF —1- LAST 93.8 2002171 —_552643-9--—__7s _OMEGAPD —____ Seca a be Salat oe 
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€ 0695 REF i 1773237 0- 7754 0 Tc MAKERUPT—— : : : 
_____9696—REF —1_______27 3240 _93241-0 _ADRRUPT ADRES ENDJASK AM ee. = 
« 0697 REF 5 LAST 1428 1763241 53"-754-1_ENDJASK _DXCH_DAPARUPT— 
i 4 0698 REF 13 LAST 1428 1773242 52 011 0 etch — Apia oe eee 
€ 0699 REF 2 LAST 1428 17,3243 53°756 0 DXCH DAP BQRPT- 
0700 REF 4 LAST 1428 1703244 56 017 1 X%CH——-BRUPT 
OTOL REF 414 LAST 1458 1763245 22 002-0 LXCH—@ - 
c 0702. REF 10 LAST 1429 1773246 3 47351 —CAF —_NEGMAX — NEGATIVE DAPZRUPT SIGNALS JASK IS OVER. 
0703. REF 4 LAST 1428 1753247 53*760 0 DXCH _DAPZRUPT- 
0704 REF 2 LAST 1428 17%3250 52-016 1 DXCH—_ZRUPT—_— 
€ 0705 REF 1 17,3251 152721 TCF___NOQRSM—__ i 
| 
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" 3 ee : Ba ‘ aimee. 2 
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2 aby <¥. = Sa i Tae BP Oa 25 pte ge ts eee in SS eld ae ms t 
GAP: _ ASSEMBLE REWESTON 601-60F- AGE— PROGRAM-LMY.99- BY. NASA. -2021112-061 ————$§_—$_1 6: 27- _JULY-1441969- -LMDAP. 015. PAGE 1460. : sd 
t TJET LAW : = —— —— —— USER*S PAGE NO. 1 | £0 S4 ; 5 
ROOOL PROGRAM DESCRIPTION = : ~ -- 7 
R0002~ BES! TONED BY: Re Os SSSA Ts Se WEISSMAN _—______——— a m ? 
R0003 CODED BY: Ps Ss WETSSMAN-28- i niebattinial 1968 ere ——_-.-- - ~ 5 
RO0004 TJETL AW TS- CALLED AS A-SUBRBUTINE WHEN- THE-LEM 1s. NOT DUCKED-AND-THE— AUTOPILOT- IS IN THE AUTOMATIC OR ‘ ‘| 
ROOO6 ATTITUDE-HEGLD-MBDE-TO-CALCULAT ETF HE JET—FIERING-TIME sthamiond =e FOR THE AXIS INDICATED BY AXISCTR: - 2 
ROo08 —1 ANDIGATES—TFHE-P-AXES —— — a —-—- 
= Reus Fria SMART A SMMERIiL. a Sale ee ee ae os 
ROO1L0 +1 INDICATES THE V-AXIS~ ———__—__— 5 
ROOL1L THE REGISTERS E-AND-EDGT—-CONTAIN--FHE- ‘APPROPRIATE ATTITUDE _ERROR- AND-ERROR- RATE. AND- SENSETYP. SHOWS WHETHER 
ROOTS UNBALANCED COUPLES ARE PREFERRED. TJETLAW ALSG USES VARITGUS FUNCTIONS OF ACCELERATION AND DEADBAND WHICH ARE 
ROGLi5 COMPUTED IN THE 1/ACCONT SECTION GF-1/ ACCS AND ARE STORED IN-SUCH AN-ORDER- THAT THEY CAN BE CONVENIENTLY 9 
ROOL?T AGCESSED BY INDEXING. 
——— ees FHE—STGN—OF-FHE- REQUTRED- ROTATION—IS CARRIED THROUGH TJETLAW_AS ROTSENSE AND IS FINALLY APPLIED TO TJET JUST— 
ROO20 PREVIOUS TO ITS STGRAGE IN THE LGCATION- CORRESPONDING TO THE AXIS (TJP, TJU- OR TJVI. THE NUMBER OF JETS THAT } 
ROO2Z2 TJETLAW ASSUMES WILL BE USED IS INDICATED BY THE SETTING OF NUMBERT FOR THE U- GR V-AXTS. TWO JETS ARE ALWAYS 
RO024 ASSUMED FOR THE P-AXIS ALTHOUGH FOUR JETS WILL BE FIRED WHEN FEREFCT IS MORE NEGATIVE THAN -4.0 DEGREES 4 
20026 (FIREFCT IS THE DISTANCE TG A SWITCH CURVE IN THE PHASE PLANE) AND A LONG FIRING IS CALLED FOR. >) 
RO028 IN ORDER TO AVOID SCALING DIFFICULTIES, SIMPLE ALGORITHMS TAGGED RUFLAWL, -—2-AND--3- ARE RESORTED TO WHEN. THE 
Sk ee ERR-GR-AND/BR-ERRGR-RAFE-ARE-LARGES ——_____—_—— - _ 
ROO31 CALLING SEQUENCE: a - tas — 2 
RO032 ak TJETLAW (MUST BE-IN-JASK) —— 
R0033 BR ——_—— ) 
R0034¢ TENHINT (4US T-BE-IN--JASK)- —_——_ — Ped 
= Re es5— —¥o-——_FEnkGaAct er 
RO036 CADR TJETLAW a ae - > - > 
RO0037 RELINT : 7 : 
ia : ‘< 4 It 
R0038 EXIT: RETURN TO Qe a5 ) 
es vas RO039 ENP UT: a ———-- — 
R0040 FROM THE CALLER? eee EDOT, AXESCTR, SENSETYP, TIP y—-Uy-V~ - — ) 
RO041 FROM 1/ACCONT: 48 ERASABLES BEGINNING AT BLOCKTGOP -CINGCLJDING- FLAT. -ZONE3LIM AND ACCSWU,-V)- 
ROO43 OUTPUT: : : = ) 
RO0044 a GR -V,y NUMBERT (DAPTEMP5), FIREFCT (DAPTEMP3)~ 
ROO45 DEBRIS: ——— 2 
RGO46 Ay by Qy Ey EDOTs DAPTEMP1—-63s DAP TREGI—4~. — P 
ROO4T ALARM: NONE 2 
0048 17,3252 ae 5 ~~ BANK Et > 
0049 REF 4 LAST 1442 17s2000 SETLOC DAPS2 
0050 1733252 —— BANK — 
0051 REF—_13—LAST—1438 E£6y1524 os : —EBANK=- TJP— >) 
: Sipe ae : 
ot 
a rae ts . 
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GAP: ASSEMBLE REVISTGON 001 OF AGC PROGRAM EMY99--BY NASA 2021122061 Se 16: 27 JULY 1491969 —EMDAP 
L TJET LAW ae sn ey —S aes —-USER*S PAGE NO. Of E?-S4 
0052 REF i = —- —COUNT* “S$/0AP TS (ST 
0053 17732520 0006-1 TFJETLAW— ‘EXTEND- ge SAVE -Q FOR RETURNS — 
Seren 2. ————a3253- 23*-745-8- rere “HOLOG — 
RO0055 SET INDEXERS TO CORRESPOND T8-FHE RRES AND TG THE STGN-OF—-EDOT- SS 
0056 REF-—29- LAST 1458 £19 3254—51*505- 5 INDEX AXISCTR- AXITSDIFF(—-1)=NG- OF LOCATIONS BER P-AND- J 
0057 REF 2-—-EAST EAee Ste 3255 — 3-SF22—0 Ca _—_ As On AXITSDIFF(O) =—0 
eT 0058 REF 1 = . 55* 446 : FS i i IE ss age ia eis Sele ns aay BET —¥- -AND—Y——-—_----- -_-__- 
0059 REF 3 LAST 1452 17s 3257 314274 CAE——E08F IF EDOT- NEGATIVE, PICK UP SET OF VALUES 
0060 17; 3260-0 6006-1 — EXTEND —— FHAT-ALLOW USE OF SAME CGDING AS-FOR 
0061 REF 1 L143261— 6 3266-0 BZMF NESEDOT——— -POSTTFIVE—-EDOT. 
0062 REF 2 tAST 1461 L7s3262-—31* 746-0 CAE ADRSDIF1I————_ SET A -SEGOND- INDEXER WHICH MAY BE 
1. een REF L — a e552 ae : fe ayegmmenerss ./chroa cs see —MOBTFEED—BY—-A—DEC ES TON--FOR—-MAX—S EFS 
0064 REF 1 1143264 —3-3724-0 CAF SENSOR- —_——-FOR-POSEFEVE-EDO¥s—ROTSENSE—IES 
0065 REF 1 17,3265 1 3276-0 FEF SEFSENSE INETFITALTZED POSITIVE. 
0066 REF 9 LAST 1452 1753266 4 1752 1 "NEGEDOT CS E IN- ORDER FOR NEG EDOT-CASE TG USE CODING 
0067 REF" U0 -EAST 1461 1793267 ~55*752- 1 is 5 : OF POS EDOTs MUST MODIFY AS FOLLOWS: 
= 0066 —_ RE 4 LAST -t461 tt; 32T0—_4 142T-86 aa 65 Esse = 1.COMPLEMENT—E-AND—-EDOT.— Se 
0069 REF S EAST -i6t tisses 1 —55*427-2 TS EST 2eSET- SENSE OF ROTATION TO NEGATEVE 
0070 REF- 62 LAST 1444 fisset2 3-4 53-2 CAF BIFL (REVERSED LATER IF -NEGESSARY). 
ooTl REF 3 EAST-1462 tis 3273 —27°746-1 ADS ADRSDIFL Ze IT NEREMENT- INDEXERS BY GNE SO THAT 
0072 REF 2 LAST 1461 b1932T4 55* 744-0 TS ADRSDIF2 THE PROPER PARAMETERS ARE ACCESSED. 
GO07T3 REF 2 LAST 1461 ris set5 —4 31244 €s SENSOR — 
a 0OT4 REF 1 Fs 276 557-40 2 —SETSENSE—-T5—_—ROFSENSE SSS ae RE 
ROOTS TEST MAGNITUDE OF E (ATTITUDE ERROR, SINGEE-PRECISEGNs SCALED AT PE-RADIANS)= 
ROOT7T IF GREATER THAN {OR EQUAL TO) PI/16 RADIANS» GO-TS-THE- SIMPLIFIED WEF RGUTINES 
ROOTS IF LESS THAN PI/16 RADIANS. RESCALE TO PI/4. ; : 
ie REF Il tasT 1461 iiss2es 3 i52-D CAE e PECK —_UP-ATEETUDE-ERRGR-FOR-THES AXES —___————— 
0081 17,3300 0 0006-1 EXTEND : : 
0082 REF 49° LAST 1444 17,3301 Tf 47T4T 0 MP BITS SHIFT RIGHT TEN BITS; IF -A-REGISTER IS 
0083 REF 51?T taAST 1458 17*3302 10 000-0 Ces A ZERO, RESCALE AND TEST EDOT. 
0084 REF 1 4793303— 136641 TCF RUFLAW2 
0085 REF L 17,3304 —1- 3306-0 TGF SCALEE— 
0086 REE E : b193305—1- 3630-0 Fer RUF LAWL — ae ; = = 
0087 REF 56 LAST 1444 1723306 _3-4T3T-@6 SCALEE— CAF BiT13 ERROR-TS- IN & SCALED AT PI/1i6~s -RESCALE 
0088 174330T—0-0006-14 EXTEND T¥--¥0-?P1/4-AND-SAVE IT. 
0089 REF 284 LAST 1457 b793310-_f- 0001-1 MP t 
0090 REF-—12—_tAST- 1461 dissaes— oo! toe a a= 
RR 009T TES TF MAGNITUDE OF -EDOT CERRGR RATE SCALED AT-P1/-4-RADIANS/SECOND) : Sar ana a 
ROO92 IF GREATER THAN (OR EQUAL TO) PI/32 RADIANS/SECOND, GO-TO THE SIMPLIFIED TJET ROUTINE. 
ROO94 IF LESS THAN PI/32- RADEANS/ SECOND, THEN RESCALE TO PI/32 RADIANS/SECOND. 
0096 REF 6 LAST 1461 iis Sois St 427-2 CAE 


EDOT PECK UP- SINGLE-PRECISION ERRGR-RATE 
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GAP: ASSEMBLE REVISION 001—OF-AGC-PROGRAM-LMY-99- BY 
t TJET LAW ——____—______ —_—_USER*S-PAGE NO. 3- £6 S4 
0097 1753313 0 0006 1 EXTEND == FOR THIS -AXIS= : d 
0098 REF 57 LAST 1431  17%3314 747500 MP BIT4 ________ SHIFT RIGHT ELEVEN BITS, IF THE A-REG IS 
0099 4T73315—0-0006-1 EXTEND — ___________ ZERO» —THEN-RESCALE AND USE FINELAW. 
6100——REF—— 4 ~ 49, 33161-33204 ZF _SCALEDOT-— 4 pee 
0103 -REF---4 17-3317 1-3672-0 TCF RUFLAW3——— 
RO1O2 %*** FINEL AW STARTS HERE #3 eee SE an Re Se ee 
0103 REF 7 LAST 1461 17,3320 23*427 1 SCALEDOT -LXCH —_EDOT—___EDOT -IS-SCALED- AT PI/32-RADIANS/SECOND. 
————9104—REF-—8-—_ A ST 4462 —_2753321- 394274 CAR EbUT COMPUTE CEB0T) (EDOT) on = 
0105 1753322 0 0006 1 EXTEND eases 
0106 17-+3323-—7-0000-0 SQUARE— ___ PRODUCT SCALED AT -P142)/2(10) RAD/SEC. 
0107 173324000061 EXTEND ; Sue hears i 
0108 REF 57 LAST 14611753325 747371 Mp__BIT13 SHIFT RIGHT TWO BITS TO RESCALE EDOTSQ 
0109 «REF 1 1793326 55*737 1 TS EDOTSQ TO PL(2)/218) RADI2)/SEC(2). 
0110 REF 13 LAST 1461 17,3327 11°752 1 ERRTEST CCS — DOES BIG ERROR (THREE DEG BEYOND THE 
O11 ---REF-- 1 17733306 3725-1 AD -3DEG __DEADBAND) REQUIRE MAXIMUM JETS? 
0112 17533311 3333-0 ie ge ne ee s 
O113- REF 2 LAST 1462 17533326 3725-1 AD Se | Sees fetes Sa 
0114 17733330 0006-1 EXTEND aa is ae “ 
ORES REF 4 «LAST 1461 1773334517460 INDEX—-ADRSDIFL EE it 
0116 REF 1 175333561601 1 SU—_Fineps 
0117 1753336 00006 1 EXTEND E 
0118 REF 4 17733376 3344-1 BZMF___SENSTEST — IF NOT: ARE UNBALANCED JETS PREFERRED 
0119 REF 100 LAST 1455 17%3340--3-4752 0 MAXJETS CAF T wo _IF-YES 2: INCREMENT ADDRESS. LOCATOR AND 
0120 REF 3 LAST 1461 1793341 27*744 0 ADS ADRSDIF2____ SET SWITGH FOR JET SELECT LOGIC TO-4. 
0121 «REF 44 LAST 1455. 1743342--3-4751 0 CAF FOUR : EAEWAYS DO“ T4PS> EGR Haag SF 
0122 REF 1 17, 33431-3347 0 F6F—___TFJGALG- : ; 
0123. REF 5 LAST 1454 1753344115500 1 SENSTEST CCS SENSETYP DOES TRANSLATION PREFER MIN JETS. 
0124 REF 2 LAST 1462 1753345 1 3347 0 TCF FICALE— __ YES. USE MIN-JET- PARAMETERS. 
0125 REF 1 17-93346 —1-3340-4 TGF MAXSETS NO. GET MAX-JET-- PARAMETERS. 
0126 REF 17 LAST 1458 1753347 55743 1 TJCALC TS NUMBERT —SET-TO-+07494 FOR (Uy V-AXES) JET SELECT. 
ROL27 BEGINNING OF TJET CALCULATIONS? : 
0128 REF 2 LAST 1462 1753350 4 17371 GS —_—_£po7s9— SCALED AT P142)/2(8)- 
0129 17,3351 0 0006 1 a0 
0130 — REF 4 LAST 1462. 177335251744 1 INDEXADRSDIF2—— 
9333 REF —_8 _LAST—_134 __ 17, 3353 F-15670 MP L/ANETL ~5/ACC SCALED AT 246) /PI- SEC(2) /RADIAN. e 
0132 REF 5 LAST 1462 17, 3354517460 INDEX —_ADRSDIFL = ee 
0133 REF 2 LAST 1462 .17,3355-6-1601-1 AD FIREDB— DEADBAND- SCALED AT P1/4 RADIAN. 
0134 1753356 © 0006 1 EXTEND ase = 
0135 REF 14 LAST 1462 1793357 61*°752 0 —Su . a ___ ATTITUDE ERROR SCALED AT PI/4 RADIAN. 
0136 REF 2 LAST 1438 17,3360 554741 0 TS FIREFCT— __=E-.5 (EDOTSQ)/ACC-DB. AT P1/4 RADIAN. 
9137 —- —_____________34,3364—-@-9906—1 £XTEND a aerate Re say 
0138 REF 1 17+3362- 6 3542-1 BZMF__Z.ON14253—— 
0139 REF 6 LAST 1462 1753363  51°746 0 ZONE4s5 INDEX ADRSDIFL : 
0140 REF 1 17,3364 319573 1 CAE —__1 ZAC OAST-- 


~5/ACC SCALED AT 246)/PI WHERE 
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GAP: 
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L TJET LAW Ant gee = —- — USER*S PAGE NOs 4 E6 S4 
0141 173336500006 1 EXTEND AC E-=_ MAX CANIN -AOS—e 
0142 REF 3 LAST 146217433667 1737-1 MP -EDUTSQ | SCALED AT PI/2(8)« 
0143-— REF —15—-L AST 1462 —2753367—_6—1752-0—_— AD——-£-— -----_______ - SEALEB-AT-PIA4- 
————-0144— REF 7 LAST 1462 —_1 733. 70—_51*- 746-0 NBEX—-ABRSDIFE $$ 
0145 -REF-——4 4443371 —6-1603-0-— AD CGASTDB ~ SCALED AT PI/4 POS. FOR NEG. INTERCEPT. 
0146 17433720 0006-1 — EXTEND TEST E+. 5(ED0TSQ)/ACC+0B_ AT PI/4 RADIAN. 
0147 REF 1 1793373 6 3426-4 BZMF——_ZONE5 — IF FUNCTION NEGATIVE, FINO TJET. 
A0148 ——— — TF FUNCTION POSETIVEs IN ZONE 4~ 
———R 0149-2 ONE-41S-THE-€BAST-REGIONS— SE eee -- : 
ROL51 As THE AXTS WITHIN + OR — (D6 + FLAT) FOR DRIFTING FLIGHTy OR — - 
ROLS2 Bs THE USUAL TARGET PARABOLA FOR POWERED FLIGHT ———— —-- 
ROL53 THEN THE THRUSTERS ARE KEPT-ONs —— —- 
0154 REF 30 LAST 1461 1743374 51*505 0 ZONE4 INDEX -AXISCTR TS THE CURRENT VALUE IN TJET NON-ZERO 
Sie eee —t 53375 —_4-1525-0 €5- TJETU —WETH SENSE OPPOSITE TO EDUT, - - 
0156 17933760 0006-1 EXTEND (TeEey ARE JETS ON-AND- FIRING TOWARD- 
0157 REF 2 LAST 1461-279 33777-17401 MP ROTSENSE THE DESIRABLE STATE). 
0158 1793400 6 0006 1 EXTEND 
0159 REF 1 17934016 3422-0 BZMF — CGASTTJ- NG. COAST» 
oe —_——_ 153402 —11*555-1-— JETSON—6E5——_FEAT YESs IS—THES DRIFTING OR POWERED-FLIGHT{ ———— 
Ol6l REF 1 1793403134141 TEF DRIFT /ON DRIFTING. GO MAKE FURTHER TEST. 
0162 REF 3“: LAST 14622793404 4 1741-0 cs FIREFCT POWERED (OR ULLAGE)s CAN TARGET PARABOLA 
0163 REF 8 LAST 14631793405 51° 746-0 INDEX -ADRSDIFi BE REACHED FROM THIS POINT IN THE 
0164 REF 1 1793406 6 1605-0 AD AXESDIST PHASE PLANE] 
016s ——1149340T—_0-0006-4 EXTEND SS UEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEE 
0166 REF 2 LAST 1463 17s 3410-6 3422-0 BZMF——-COASTT S- NO. SET TJET = 0. 
0167 REF 1. 1793411 —0-3526 0 #é- Z42360MP YES. CALCULATE TJET AS THOUGH IN ZONE 1 
0168 REF 4 LAST 1463 1793412-—31* 741-1 €AE——_FIREFET AFTER COMPUTING THE REQUIRED 
0169 REF —1 1773413 —1-3562-1 TCF---ZONEL PARAMETERS.« 
0110 REF 9 LAST -1463- 275 3414 51+ 746-0— DREF T/ON—INDEX— ADRS DIFC AN-TARGET -STREP-OF_AXTS—BE-REACHED-FROM ——-- 
O171 REF 3 LAST 146217034154 1601-0 cs FIREDB THES POINT IN THE PHASE PLANE] 
0172 17934166 0000-1 DOUBLE 
0173 REF 5 LAST -1463-— 27934276 1741-1 AD FEREFCT- 
0174 179342000006 1 EXTEND 
0175 1793421 6 3424-0 BZMF +3 
OL?6- REF -302-_LAST-1455- —_1 793422347554 — €0ASTTS-—GAF——ZERG ——-NOw-— SEF FS EF = 05 
Pitt -Rerst 176342313466 1 TCF —-s- RETURNTJ 
0178 REF 2 LAST 146317934240 3526-0 Te 2423€0MP YES. CALCULATE TJET AS THOUGH IN ZONE 2 
0179 REF 2 1793425-—1-3547-0- TCF 2 0NE2¥3- OR 3--AFTER-COMPUTING REQUIRED VALUES. 
——9180-— REF- 285 — LAST -1461- 175342654 001-1 — ZONES TS t TEMPORARELY—STORE-FUNCT EON EN 9 
0181 REF 3 LAST -1463-—279342711°740-2 CCS ROTSENSE- MODIFY ADRSDIF2 FOR ACCESSING L/ANET2 
0182 1734301 3434-0 T6F—__+4 : AND ACCFCTZ5y WHICH MUST BE PICKED UP 
0183 REF 21 LAST 14041793431 —0-5705-0 TC ECSHOLE FROM THE NEXT LOWER REGISTER IF THE 
0184 REF 10L LAST 146217434324 47521 €S 
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GAP? ASSEMBLE REVISION 001 OF -AGC—PROGRAM-LMY99- BY NASA -2021112-061 _____ 16227 JULY 1471969 _LMDAP 6015 PAGE 1464 ; ? 
L 
15 TJETF LAW SS SS Snr vac ee AIAN ates PAGE NG. 5 E6 S4 4 >) 
0185-—-REF--5- —LAST~-1462 17 3433_27°744-0-______ ADS __ADRSDIF2 ier St es ee : 
97:86 —REE-206-—L4S~063--——d ane —-3600 SS ge eee ge eee ee ; Pe 
6187 nm z 14+3435—0—0006—1— EXTEND ate 
0188 REF 6 —LAST-1464- 1753436 5--1744-1_____ INDEX ADRSDIF2—____T FOAK IS AND-HH_ARE THE PARAMETERS UPON ) 
0189 REF £348 TFA 876-9 WP _seGRGs75— ___WHIGH THE APPROXIMATIONS TO TJET ARE —— . 
0190 $743580-—20-003- 3 eg eee hy q if 
0191 = 8B SWAG OE ips Ee ee 5 
= eia2 — AER gp eee seepage Se ag 2 ee DOUBLE PRECISION H SCALED AT8-SEC(2)~ aa 
—_—_—9193—_REF——_#*_LAS F-14464 —1 Fy 3443529 744-4 INDEX ADRSDIEF2 = : 
0194 —-REF-——_2—_ LAST 1449 2703444312570 1 ______ CAE 1 yawerTo ss Scavep ap _2¢7)/p1-sec42)/RAD. EER ) 
0195 1743445000061 i SS eee Se ea 
0196 REF-_-9 —_LAST-1462—__173446—7-1427-0 Wh ehag 2 Soph a eee 
0197 REF——4 1773447 55*7420 a ee __SCALED_AT_4 SEC. 5 
20198 FEST WHETHER -FJET-GREATER THAN-50—MSEG ae 
0199 172345000006 1 at Rabe re nS sae oe > 
6200-——_REF——2 173451 737340 ip Oe aF2 ——__H-=. 05-TEGANES-—-.00125--6.7s ZERO . 
0203 ——-REF-—-2—_ LAST-1.464-—_1-4- 345.2 6-1747-4 AD. Wi______< _. _ {ec ANGpUAT8-s55591+)~ SBF St | 
0202 REF 8 LAST--1308 17 34536-77460 ier’ * NEG2- es, A hee > 
0203 1773454 000061 EXrenD—— BREE Lt OS ae ee 
— ae ae 1773455635031 BZMF__FORMULAL ; _ ie 
20205 TEST WHETHER TET GREATER THAN-250- MSEC. ee Ea a ae Sait 
0206—REF 2 LAST--4464 —_1.7-¥ 3456-319 742-1 eke Fenerg paar ie 
0207 1743457000061 SONS ie ae aera: ) 
0208 REF 4 1393468 759735-4 4p 35 at2——_y_.~_ 38-F RGANES~ 2504225-6.45-2ER0 lj 
9209 REF —3—_L AS T1464 14 3462-61 747-4 : AD————-HH (SCALED-AT-8 SEC(2)-} a 
€216—REF —3 1773462637261 AD—_-+0.12.2A8 is DS aah ) 
0211 1773463—0-0006-1 EXTEND——_— Pe EE ee 
0212-—REF——1 1713464 —6-3513-0 BZMF__FORMULA2— ae = ai 
20213 —_IF TET GREATER THAN 150-MSEC»-ASSIGN-IT VALUE OF -250-MSEC*-SINCE THES anes cca a 
2021-445 ENOUGH-TO-—-ASSURE-NO—SKIP_NEXF—CSP 41.00 MSEC}. Cee aa 
6215 REF —32-—_LAST-1336 179 34653-4741 1 FULL TIME CAF—__81 7-21. ___250 MSEC -SGALED-AT-4 SEC. ) 
20216 — RETURN-TO-CALLING PROGRAM-WITH JET-TIME SCALED AS TIME6 AND SIGNED. ) 
— gy 1713466 —0-0006—1 —RETURNT J_EXTEND _ALL-BRANCHES TERMINATE HERE WITH TJET : 
6218 ——REF 4 —_- AST-2463-__1 Fy 3467—4-1740-4 MP ROTSENSE——___ —_{SCALED-AT-4 SEC)-IN-THE ACCUMULATOR. ) 
0219 REF 32 —_LAST-1463—__173470-_511505-0-— ___JNDEX_AKESCTR__ ROT SENSE APPLIES SIGN AND CHANGES SCALE. 7 
0220 REF —_2 LAST -1463 1753471 554525-0 RS eg a eee f 
0221 17¥34720-0006-1 EXTEND eae) a 3 ) 
0222 REF 32 LAST 146417 34735-15050 INDEX. AXE SCTR 
6223 REF —_2_ LAS 134 17534747 1547-4 MP ACCSHU SET SWITCH FOR JET. SELECT_IF_ROTATION-IS- 
0224 REF-287LAST-1464 17»3475 30-0010 pa Ae rae oe ; 
0225 17734760 0006-1 EXTEND ____IN-A-SENSE-FOR WHICH 1/ACCS HAS FORCED 
0226 1773447—6-3502-0- Bee ag ___A-MAX-JET CALCULATION. 
0227 REF 45 LAST 14621753500 347510 CAF FOUR ) 
paee aul 
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GAP: ASSEMBLE REVESTON ~O0Of OF AGE PROGRAM -LMY 99> BY NASA 2021142-061 —_____16227- SULY- 1451969 - LMDAP- 
a TYET LAW Sa a ee a ee Sa aa ass ti daeaecinsn PAGE NO. 6 E6-S$4— 
0228 REF 16° LAST 1466250 Ses er > eR it —— 
0229 REF 2 LAST 1461 28s3502 ci sais oe += —— = HSEBG — RETURN VIA-SAVED- Qe 
RO230 TIET = H/(5025-+ TTOAXTS— Risa TET CESS THAN -56—-4SEG~ “ 
0231 REF i 3453503 —_4_3733-1—FGRMULAL ES = 2025874 5025 SEC-SEALED-AT-4= 
0232 REF 3 LAST 1464 4143504 —6-1742-1 eS —FYIBAKES— SCALED AT 4 SECONDS. 
0233 REF &— LAST“ 1465-42 19 3505. 5327508-0- DXCH ftit— STORE-DENOMINATOR--IN FIRST WORD OF-Hy 
0234 —1493506—0-0066-1 EXTEND Set WHICH NEED NOT-BE- PRESERVED. PICK UP 
—— 0235 REF 5 EAST 2460 209 ooel ae BY HH- BP—-H-AND—BIVEDE—BY-DENGMINA TOR «— = 
0236 £193510-—-0-0606-1 Joe FS ha te SS 
0237 REE 63-—L AST 1423 ots Tei Pome eS RESCALE TJET FROM 2 TG USUAL 4 SEC. 
0238 REF 1 aaa + 3623-2 TE CHKMINT J- CHECK THAT -TJET IS-NOT-LESS THAN MINIMUM 
R0239 TJET = (CH + 200375976251 + TTGAXTS) FOR icivdeshel “GREATER THAN-50 MSECs— = 
0240 “2793513 0- 0006-1 FORMULA2- EXTEND— = aa 
0241 REF I ii43514 —3-3tat—t DEA 0037588 — 00375 SEC(2) SCALED AT 8. 
0242 REF 6 LAST 1465 £73515 21* 758-6 BAS —— i : STBRE-NUMERATGRIN DP -Hs WHICH NEED NOT 
A0243 : BE PRESERVED. 
0244 REF 4 LAST 1465 its35i6 3142-4 CAE FFGAXTS— SCALED-AT-4 SEC. : 

z 0245 —— REF 1 eet — 6 Ste 8 =e iy hee O=1 SEG SCALED AT 4._ —_ —_——— 
0246 REF T. LAST-1465 bie 3520—53*-t50-6 DXEH——_ HH STF 8RE—-DENGMINATOR—EN FIRST. WORD oF Hs 
0247 17,3521 0 6006 1 -BEFEND——— WHEGH NEED NOT BE PRESERVED. PECK UP 
0248 REF 8 LAST 1465 bis3522—11* 147-0 DV —itt DP-NUMERATGR--AND- DIVIDE BY DENGMINATGR 
0249 1743523 ~0 0006-1 EXTEND 
0250 REF 84 LAST 1465 1193524 17-4736 6 MP Bits RESCALE TJET -FROM-2- TG-USUAL- 4 SEC 

r — 0251 REF 2 EAST iia ate ioe ke Be ee sich ick i ads 06 SUBROUTINE. ——— Sap 2a 

RO252 SUBROUTINIZED COMPUTATIONS REQUERED: FOR ALL ENTRIES INTG- CODING FOR ZONES iy 29 AND 3 
RO254 REACHED BY TC FROM 3 POINTS IN TIREUAR= <= ae SPs 

wav woes REF 5 tcAast- 1464 — 117493526 —* 1740 12323 €0mP- 65 —_REOTSENSE USE D-IN- RETURNTJ-SECT-ON-TO- RESEALE-TIET— 
0256 REF 6 LAST 1465 £193527—55*740 4 TS —ROTFSENSE AS TIME6 AND GIVE IF PROPER SIGN. 

0257 REF 10 LAST 1464 tis 3530-31421 CAE “EDO T— SCALED AT PI/25)- RAD/SEC™ 
0258 1793531 0 0606 1 EXTEND 
0259 REF 8 LAST 1464 ii 3532—_5- Tet INDEX-—ADRSDIF2—— ao = 
0260 REF 9— LAST 1462 tis3533—T-156t-06 MP- —EFANETE— SEALED AT 207) /PT-SEC(2)/RADe 
0261 REF 5 CAST 4 bei Ss Oot te Oo ~ TS FFGAKES —SFERE—FIME-TG-AXIS-—SCALED-AT-4- SECONDS» 
0262 REF 1 £743535.—6-3740-14 AD —FIMAX SS ers 
0263 1773536 —0- 0606-1 —EXFEND- ; = 4¥S- TIME -4O-AXTS- LESS THAN 150 -MSECe 
0264 £19353T— 635414 = BZMF as ea 
0265 REF 1 —53540-—1-3465-1+- TEF—_FULLTIME——_—_—_NO~s— FIRE JETS» DO NOT CALCULATE TJET. 
0266 1743541—0--0002-—0 RETURN YES.—-G0-ON-TS-FIND TJET- 
0267 REF 3 _tAST 1463 11743542 0-3526- 0 ZONi-+293 TC Z123€0MP SUPRESTENEEES PREPARATION. FOR ZONELs 203+ 
RO268 IF THE (NEG) DISTANCE BEYOND PARABOLA IS LESS THAN FLAT? USE-SPECTAL 
RO269 


LOGIC TO ACQUIRE -MINIMUM—IMPULSE—LI MET CYCLE. DURING POWERED-FLIGHT 


2 x ene Ris i is E r Z i 
GAP? ASSEMBLE REVISION 002 OF -AGC—-PROGRAM-LMY-99-BY-NASA-2021112-061- 16227 JULY-14+1969-_LMDAP.015 PAGE 1466 : : 
L TJET LAW a tat 2 USER'S PAGE NO. —7- E6 S4 2 
RO270— OR-VLEAGE SPLAT =e STEERER fs 
0271 REPL AST +1463 —_2 esote —_ e CAE -FIREFCT SCALED AT PI/4 RAD. A 2 
Sete —_ REF 2 AST ee ee AD- FEAT aan 
0273 1793545 0 0006 1 ~EXTEND———-—__--------- —- eee eae 2 
0274 REF 2. LAST 14631753546 6 -3562-0- BZMF_—-ZONE2 —-—_—- NOT IN SPECIAL ZONES. " 
RO27S FIRE FOR AXIS ORy IF CLOSEs FIRE MINIMUM IMPULSE « — IF ON- AXIS» COASTs —- - ) 
ee 445561 2ONE273 6S —___ZONESLEM HEIGHT ———— 
0277 REF 6 LAST 14651735506 1742 1__________AD-—____F FOAXIS. 35 MSEC IN DRIFTING FLIGHT - 5 
0278 17+3551 0 0006 1- EXTEND. ——__--. - ___ ZERO WHEN TRYING TO ENTER GTS CONTROL. ; 
0279-_REF—-14 1773552635551 BZMF __ZONE3 =i 
0280 REF 7 LAST 1466 17,3553 —31°742-1ZONE2 CAE __-TTGAXIS FIRE TO AXIS. ) 
0281 REF 3 LAST 1465 1753554 1 3466.1 FCF _ RETURNTJ : — 
———-- 0282. - REF 11 LAST 1465— 1743555111427 0 ZONE3____CCS ____EDOT CHECK—IF EDGT_Is ZERO. ak + 
0283 REF 64 LAST 1445 17,3556 347460 a -FIRE A ONE=JET MINIMUM IMPULSE. — > 
0284 REF 4 LAST 1466 17,3557 1 3466.1 TCF__RETURNT J — 2 
0285 REF 22 LAST 1463 1723560 0 5705.0 ¥¢--_—___ CC SHOLE- _ CANNOT BE BECAUSE NEG EDOT COMPLEMENTED. ile 
0286 REF 5 LAST 146617535611 3466-1 - TCE — -RETURNTJ— JET-= +0. __ ) 
Seis Soria: aac ee ea Oe —___—_—_—#43562— 0—-0006—1—_ZONEL EXTEND : 
0268-—-REF —10—LAST 146317, 35635-17460 INDEX ADRSDIFL-— ——_ -___ — ) 
0289 REF 2 LAST 14631 75 35646146050 —SU—-—— AKI SDIST-— ‘SCALED AT PI/4 RAD. 
0290 1773565-0-0006-1- EXTEND ———— 
0291 REF 9 LAST-1465 17935665 1744-1 ENDEX—-ADRSDIF2— ~~~ ) 
0292-—_8En +4 173567715750 MP ACCFCTZL———s SCALED AT 20 7)/P1 SEC(2)/RAD. mt 
SS 88 DOLUBL $$ 
0294 1773571 20-01-14 — ODOUBL — ) 
0295 REF 9 LAST 14651773572 5347500 DXCH_HH_________ DOUBLE PRECISION H SCALED AT 8 SEC(2). 
20296 TEST WHETHER-TOTAL-TIME-REQUIRED-GREATER- THAN--150-MSEG2————____ ) 
RO29T 2 —2—______—_ 
2029845. 5 150-—TTOAXES} _—_H-_ NEGATIVE (SCALED AT SECONDS > - — —- a 
0299 REF 8 LAST 1466-1 735733147421 CAE TTOAXIS TTGAXIS SCALED AT 4 SECONDS. > 
0300 REF 2 LAST 14651743574 6 3740 1 AD = TJ MAX +150 SECOND SCALED AT 4. 
0301 17,3575 © 0006 1 EXTEND ) 
0302 1773576 71-0000 0 SQUARE — 
SS es — 17-3577 0 0006 1 EXTEND ————S 
0304 REF 10 LAST 1466 1753600 61°747.1 $U—__HH—_-___— -HIGH WORD-OF H SCALED AT 8 SEC(2). ) 
0305 17,3601 0 0006 1 EXTEND -—_-- — , 
0306 REF 2 LAST-1465-_ 1-70 36026 3465-0 BZMF - FULLTIME | YES. NEED NOT CALCULATE TJET. ii 
1p 2 
80307 TEST WHETHER TIME BEYOND AXIS GREATER THAN 50 MSEC-TO DETERMINE WHIGH APPROXIMATION TO USE. 
0309 REF 11 —LAST-1466-_17y3603-34°747-1 GAE-—— HH —- —— - ; 
0310 REF 9 LAST 1464 17,3604 -6-7746-0 AD NEG2 ~~ 
03114 1723605 0 0006 1 EXTEND a 
o2t2—_REF~—4 17+3606 6 3616 0 BZMF FORMULAS — 2 
Bey : 
y TERUG . { 
=— -— e: Sn a tb a oe! > 


GAP: ASSEMBLE REVISTON O01 OF AGC PROGRAM LMY¥99 BY NASA 2021112-061 — 46227 -JULY-141969- -LMDAP——2015- PAGE 1467- 

L TJET LAW — —------- —— USER'S PAGE NO. 8 E6 S4 a 

RO313 TJET = H/0-1-+ TTGAXTS + 20375 “FOR APPROXIMATION. OVER- MORE—THAN— 50 MSECe a, to 
0315 REF——1 4436073 3730- o- — CAF ~ StAT2 -—- STORE- a SEC SCALED AT 2 FOR DIVISION. a 
0316— REF —12— LAST-_1466- 17 361.0—_53*-750-0- BXEH——HH- NOFBE— 
0317 --17%s3611 0 COE6 1- : EXTEND-——-__--—---— —- - PRESERVED. - = 
0318— REF —143—L AST-1467—__1 7s 3612—_11*-7-47-0—__—_—_——_ —H#H—______—____——_QUOTIENT-SGALED--AT—4 SECONDS~ O 
0319 REF 9 LAST 1466 —1793613 6 1742 1— AD —F4GAXES———___---_--_SGALED -AT-4 SEG. —- 

0320-—- REF 1 17,3614 6 3731-1 AD “2 037T5AT4 — -¥0375- SEC SCALED AT Pee 9 
0321 REF @ LAST 1466 1723615 1 34661 -— TCR RETURNT J END-C- OMPUTATION. 

RO322 TJET = H/.025 4+ TTOAXTS “FOR APPROXIMATION OVER ‘EESS-THAN- -50- SECS - - : a 
0323- REF 1 11436164 3732-0 FORMULA cs ~.025aT2 “STORE +5025. SEC. SCALED AT 2 FOR DIVISION pul 
0324 REF 14 LAST 1467— 12773617 53*750-0-—— DX€H——HH- — PICK UP DP H AT 8, WHICH NEED NOT BE ) 
0325 - -17+3620 0 0606 1 EXTEND- —— PRESERVED. 

—0326-—_ REF 15 LAST 1467-1 7-5 3624141 747-0 DV, HH QUOTLENT- SCALED AT-4 SEGONDS~ a2: 
0327 REF 10 LAST 1467 1743622 6 1142 1 AD TTGAXTS SCALED AT 4 SECe - 2 

RO328 IF COMPUTED JET TIME IS LESS THAN TJMINs TJET 1S SET TO-ZERG.— ‘ 

R0329-— MINIMUM IMPULSES REQUIRED IN-ZONE-3—ARE NOT SUBJECT TO-THIS CONSTRAINT» NATURALLY « - ) 
0331 REF 1 17s 3623 6 3742-0 CHKMINTJ AD -TJMIN IS COMPUTED TIME LESS. THAN THE MINIMUMS 

~ 3443624 —9-9666—4-_____—_Ex F€nd TT a - 
0333 REF 3s LAST-1463- 179 3625-6 3422-0 BZMF  CGASTTJ YES, SET TIME-TO ZERO. ) 
0334 REF- 2 17+3626 6 3741-0 AD TUMIN- — NO» RESTORE COMPUTED TIME. 
0335 REF 7 LAST 1467 —_1 7936271 -3466-1 TCR — -RETURNTJS END COMPUTATION. 4 ii 
5 >) 
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ASSEMBLE- REVESTON 601 OF AGE- PROGRAM-LMY99- Bi NASA 202EEie-—864-————— 


GAP: - 1627 JULY-1491969-LMDAP.015- PAGE 1468 
L TJET-LAW eee ee ao USER*S PAGE NO. 9 £6 $4 
P0336 *** ROUGHLAW 9* —— oe ere See ae eS aes ana 
RO337 BEFORE-ENTRY-TO-RUFLAW2 See Ss Te es 
RO033.8-——-_ Ls -INDEXERS-ADRSDIF-1_AND-ADRSDIF2 ARE -SET-ON-BASES GF AXIS» AND-SEGN OF EDGT. 
R0340 2. IF -EDOT-WAS- NEGATIVE. _— AND EDOT-ARE-ROTATED-INTG-UPPER HALF—PLANE AND- - ROTSENSE IS MADE NEGATIVE. 
RO342 3-6 E IS SCALED AT-PI-RADIANS-AND-EDOT AT -PI/4 RAD/SEG. 
RO343 (EXCEPT THE RUFLAWS ENTRY WHEN EIS AT PI/4) = 
RO344 RUFLAWL? ERROR MORE NEGATIVE THAN PI/216 RADs FIRE TG-A-RATE OF 605-DEG/SEG (IF JET TIME EXCEEDS 20 MSEC~)- 
20346 RUFLAW2 4 ERROR MORE POST es = 2a 
R0348 RUFLAWS-2 ERROR RATE-GREATER-THAN- PI/32 RAD/SEG AND-ERROR-WITHIN BOUNDS._COAST IF BELOW FIREFCTs FIRE IF ABOVE 
0350 REF 1 17+ 3630 —4-3743-0—_RUFLAW1 CS RUFRATE DECREMENTEDOT BY 21444 RAD/SEC AT PI/4 
0351 REF 12 LAST--1466 17+ 363-1. _27°427-0 26S Eppes WHICH IS THE TARGET RATE 
0352 1773632000061 EXTEND ! 
—____—_9353——_REF 4 eS BSS —BZLMF—_SMALRAT£ BRANCH IF RATE LESS THAN TARGET. sieht Se eae 
0354 —-REF——1 17+3634—0-3712-0 76 RUFSETUP— _ REVERSE ROTSENSE ANDINDICATE MAX JETS. 
0355 REF 13 LAST-1468 17» 3635 31"427-1 CAE—__EDGT-________ PIC K_UP DESIRED RATE CHANGE. 
0356 1773636000061 RUFLAW12-EXTEND— COMPUTE _TJET_ 
0357——REF 10 LAST-1466 17 36375-27441 INDEX ADRSDEF2 = (DESIRED RATE CHANGED /(2-JET ACCEL.) 
————6358—REF_10—_ + AST-1465—__1453640—#-1574- 1+ _—_ MP L/ANEFL 42 ee 3 
0359-—- REF 3 LAST 994 —_1¥' 36416-77411 aAD——___—1/8 IF TJET + SCALED AT 32_SECs-EXCEEDS 
0360 177364200006 1 EXTEND : 4 SECONDS» SET -TJET-TO-TJMAX. 
0361 1793643 —6-3645-0 BZMF +2 
0362 REF 3. LAST 1466-475 36441-34651 CF FULLTIME i 
03621 1773645000061 &X7END——_— : 
——93622—REF-——4—_LAST 1468 —_1773646—4- 3465-4 BEF FULL FIME SaneneN Aten 
0363. REF 41 LAST 1437 17»3647 6 4740-0 ee es RESTORE COMPUTED TJET-TO- ACCUMULATOR. 
0364— REF 518 -LAST-1461 175 3650 20-0011 a Se 
0365 — REF 519 LAST 1468 1713651200011 DAS A 
0366 REF 520 LAST 1468 —17+3652--20 001 1 bas A - RESCALED-TJET AT -4 SECONDS. 
0367—-REF--2 LAST 1465 175 36531-36231 FE FC HK MINT J-—-— _RETURN-AS-FROM -FINELAW. 
0368 REF 2 LAST 1468 —17s3654—-0-3714 0 SMALRATE TC RUF SETUP 42 SET_NUMBERT AND FIREFCT FOR MAXIMUM JETS 
0369 REF 7 LAST 14651773655 1117404 GCS——_ROTSENSE 
0370 REF-173-—_LAST-1455 27536563 4753-1 GAF——_9NE— MODIFY INDEXER TO POINT TO 1/ANET 
0371 17+36571- 3661-1 ee CORRESPONDING TO THE PROPER SENSE. 
0372 REF 13 LAST-1286 17 36603-77471 CAF___NEGONE—_— 
0373—— REF —4.1-—_LAST-1468 1736612717440 ADS ADRSDIF2 as eS | UAE aie eames 7! 
0374 REF 14 LAST 1468 1753662 4 1427-0 (ee (-6144-AT-PI/4-=—EDOT) =DESERED RATE CHNG. 
0375 REF 1 1 Tv 36631-36360 TG F——_RUFLAW12-— 
0376-—- REF 3- -LAST-1468 1793664037420 RUFLAW2-— TCR UFSETUP. REVERSE -ROTSENSE AND INDIGATE MAX JETS. 
0377 REF 2 LAST 1468 1.73665 3--3743-1 CAF RUFRATE =e ee a 
0378 REF 15 LAST 1468 1736666 1427-1 AD——_EDOF (0144_AT-PI/4 + EDOT)=DESIRED-RATE-CHNG. 
0379 REF 521 LAST 1468 —17s3667 54-000-0 Si ees ee IF OVERFLOW SKIP» FIRE FGR FULL TIME. 
0380-—- REF 2 LAST 14681736701 3636-0 TGF RUFLAWL2 OTHERWISE» COMPUTE JET -TIME. 
0381 REF 5 —-LAST—1468 1 TGF 
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16227 JULY 1451969 LMDAP 


GAP: ASSEMBLE ‘REVISTON “001 GF AGE PROGRAM LMY99- BY NASA 20211412-061-—____— «015 - PAGE 1469 
t TJET LAW te Rea aa Se Te ae ET USER'S PAGE NOs ieee £6-S4— 
0382 REF 4 LAST 1468 £193672— 0 3712-0 RUFL AWS 1c —__RuFSETUP- EXECUTE COMMON RUFLAW SUBROUT INE. 
0383 REF 11 LAST 14466 a fs3693—S17P746-9——_ ENDEX —-ADRSDIFL ro 
0384 REF 4 LAST 146317936744 1601 0-—— Tes FIRED CALCULATE. DISTANCE “FROM. SWITCH CURVE 
0385 REF 16 LAST _14463 193675614520 AD- ae t/ANEFL +E DOT EDO T +E —_FIREDS 9 = 
0386 = —1 193676 —0-0006-1 Be EN ea ee SCALED AT-4-PI-RADIANS 
0387 REF—-32—LAST- 1464 Le 36TT TF 4741-0 PS Pat = - ———_—_—_———- - 
0388 REF 16 LAST 1468 $3700 —_ 5427-2 XCH Sg ae ag ea - 
0389 1743701 0 0006 1 EXTEND——__— 
0390 bTy3702— 7 0006-0- —~ SQUARE = 
oS ee ; SS SS ee eo 0B EXFENB _ > — —- - 
0392 REF — 12 —LAST-1469-—_2°453704—_5 1746-0 —— het aoe 
0393 REE iit LAST-2£468: ty 3T05— TAS + Be aN es ee ae —— 
0394 REF 1? LAST 1469 iis 3706 —_6-1427-1— ab —Es6F Tae == 
0395 173 70T0-0006-1 EXTEND — = : : 
0396 REF 4 LAST 1467 ity3710—6-3422-0 BZMF——EGASTH3 —CGAST-1F-BEL OW _I4~ 
—————639T- _ REF 6 EAST ie _ 4 eo FEF FULLFEME FPRE—-FOR-FUEE PERIOD 1 - Ane 
RO398 SUBROUTINE USED IN ALL ENTRIES TO ROUGHLAW. 
0399 REF 8 LAST 1468 tty 3Ti2 4 1740 1 RUFSETUP-ES —ROFSENSE— REVERSE -ROTSENSE WHEN ENTER HERE. 
0400 REF 9 LAST 1469 bigot. S540 Sa Bed 
—_——- 840i REP 46° - EAST -—1465..— tists 3a 8 +2 CAr— FOUR REQUERE—MAE MUM 129d EF SEN 8 9 V—AKES 
0402 REF-- 19 LAST-1465 Ps3T15 _55*743-1 75——__NAUMBERT—— ; 
0403 REF TL LAST 1458 t7s3716—3-4735 1 CAF——_NEGMAXK SUGGEST MAXIMUM €4)- JETS IN P-AXTS.— 
0404 REF 7 LAST 1466 itgot st Sot T4290 1S-———_ FEREFGE - 
0405 REF 415 LAST 1458 1793720 0 0002-0 TE Q 
a —ROnOS ——_CONSTANTS_FOR TET LAN a a —=S => Sees = 
0407 17y3T72i T7itSsa-t ; bEC-—=t6 AXESDIFFUCINDEX) = NUMBER OF REGISTERS 
0408 1793722 00000 1 AXTSDIFF DEC +0 BETWEEN STORED 1/ACCS PARAMETERS FOR 
0409 1793723 06020 6 DEC —t6 THE INDEXED AXIS AND THE U-AXIS. 
0410 L193 724 14400 0 SENSOR Oct 14400- ———RATIO GF THIET SCALING WITHIN TJETLAW 
~AOSTT iF Sb Ap ¢4—SE6148-SEAL ING FOR 46440624 SEGI.—_— 
0412 17,3725 T5673-t——SBE6: BEC-___—. 0666T —320 DEGREES SCALED AT 45. 
0413 1733726 T7750 0 —- 01 12A8- DEC —s00L4E —201125 SEC(2) SCALED AT 8. 
0414 173727 00632 0 .1ATS DEC 7625 Q.1 SECOND SCALED AT 4. 
0415 1753730 014631 ates -BEE———s 05: Oe l SEE SEALED AT 2s 
0416 Lfs3T31 00232-1—. 03 T5AT4 DEC 5 00938— — «0375 SEC SCALED AT 4s 
meme ©: > 1 | a ee ttS62--1t—e020Ate DES ——_s0in> ee SEG eee Ate —— 
0418 11793733 716310 __—* 025AT4 DEC —206625 5 
0419 1773734 T7145-1 —.05AT2-— DEC —soeo S==5 : =z 
0420 1793735 7154620 ——s 15AT2— DEC —2075 : 
0421 1753736 00007 0. 00375A8- 2DEC__. 063 75--6-3-—__— 
0421 i I fe 25605-0 = 
eMEPRIEBGce 62 © a re anna —y 31466631 1+——FmaAx BEE <0345- LARGEST—CALECULATED—T ME sw i 50-SEC AT 40 
; 0423 179374106122 -0— TJMIN DEC 7005 — SMALLEST ALLOWABLE TIME. 020 SEC AT 4. 
0424 1793742 t4655-1-——— FINN DEC —2005— - 
0425 Lty3t43 04476 0 RUFRATE— DEC 21444 E€ORRESPONDS TO-TARGET- RATE OF 625 DEG/S. 


es (hakaak.s Px ie D) 
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25 oo aes Se eee one a ees ee = ae all 
GAP: ASSEMBLE- REVISEON-001-GF-AGC- PROGRAM -LMY99- BY NASA 2021112-061 16:27 JULY 14,1969 LMDAP.015 PAGE 1470 © 
i KALMAN FILTER———— cer SS ee ~ ——————_—— = -—- USER'S PAGE NO. 2 EO 54 4 r6) 
oeol REF 3—EAST 1455— = Eby! 1522——-—_-___—_—_ —. -- ———— EBANK=—_NOJUJEFS——--— - —-—- —- _ Sas a 
0002 Sta Se ee BANK FB 3 it Ae ois a > 1 
0003 REF 3—_LAST—1421_1465,2900——_—__- - ——— SETFLOG-DAPS1 nn te = oe 
66064— = a —— eee ae eee = = 
0005 REF 1 “_® eae 2 ee coe Serene a : 2 
9006 REF -102-—-LAST 1463 1673642347520 RATELOOP-CA—___TWO — SEEM Pe ees ) 
0007 REF 3-_LAST 133-16, 3642_551744-0___1S_DAPTEMP6 sy ete eee : 
————0e071—___________—_—_—_— 1673 643—_6—9600-1-______pouBLE ———— —— 
90072 REF -416—-LAST-1469-—_16, 3644540021 — ee ee ee re ee ae ee ) 
0008 —_ REF 4 LAST-1470 1623645519744 1 ia gk sare 8h ee = a te ee 
0009 REF 14 —_LAST-1460- 169 3646119524 1 — see Mees SRN eee ea = 
0010 £6; 36422-36511 2. Saag 2 ges oh ea Se : ie = > 
0011 REF 1 16,3650 1 36701 FCP LOOPRATE. o> ee = x 
012 REF L ————— — - 1653651 6 3731 14 AD. —100MST6 
0013 1653652 O 0006 1 EXTEND ee ee soe SE tt A 2 
0014 REF 1 16,3653. 6 3707 1 -__BZMF-__SMALLTJU-— $$$ - 
0615 REF 5 LAST 1470 1653654 51°744 1 —__INDEX_DAPTEXPSE—__. — —_____—__ " — i I) 
0016 REF—_15—-+LAST-1470 16.3655 11°'524 1- —_¢¢3—_—__-J2—______ ——————————_______— —* = = >) 
606i7 REF 2  tAST 1470 16,3656 3 37431 1 CA—_—___—-1.904S76——___________—_ - —— 
Bs ee - 16,3657 1} 3661 1 FCr— +2 = - ee ies ewe 
0019 REF 3—__LAST-147T0 1633660 4 3731 0 ¢S—_—_—_—_—1995746—__________—_ a ——__——— a ae ) 
0020 REF 6 —LAST- 1470 1633661 51°744 1 INDEX  DAPTEMPS> : 
6021 REF 16—LAST-14T0 16,3662 —27*524 1 ADS —--—¥FJP- - —- — _ 
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( __— 400 TO” T17T PARAGRAPH # O17 = = =—<“C*é‘éROPEE MODULE 1g SIDE By SENSE LINE SET 8 (WIRES 113-128) eee 
"0032000. TU 00,2377 PARAGRAPH # 020 ROPE MODULE Is SIDE -As SENSE-EINE SET Ll Chines: —1=-i65-— ae Seas 
____.____ 0032400 TU D0s277T PARAGRAPH # O2I RUPE MODULE Iy STDE Bs SENSE CINE SET TI twWIRES 1=—i6t 
c 0053000 TO 00s3377 PARAGRAPH * 022... ROPE MODULE If SIDE A; SENSE. EINE SE! 2 4Wines —ii=325 
a ~ 0093400 TO 00s3777 ~~ PARAGRAPH # 0237 ROPE MODULE fs—SIDE Os SENSE Lint st) . 2 tNiReES 21-528 > 
J, am 01,2000 TO O1s2377 PARAGRAPH # 024+... OPE MGDUEE Is STDE As -SENSE-LEINE SET 3—CHIRES33= 445 
— Oly Z400 TO Ols2777 PARAGRAPH # 025 ROPE MODULE 1, SIDE By SENSE CINE SET 3-(WikES—33-46)-— io eae 
“O01s3000 TO 0133377 “PARAGRAPH # 026 +  ~—— ROPE MODULE I, SIDE Ay SENSE LINE SET 4 (WIRES 49= 64) ——_ 2 
0133400 TU Ois377T “PARAGRAPH # O27 ROPE MODULE Ts SIDE 6» SENSE LINE SET 4 CWIRES”49= 64) 
04,2000 TO 04,2377 PARAGRAPH # 040 ~~ ROPE MODULE Is SIDE As SENSE LINE SET 9 (WIRES 129-144) 
5 0452400 TO 04,2777 PARAGRAPH # 041 ~~ ROPE MODULE 1, SIDE By, SENSE LINE SET 9 tWIRES 129=144) _ 
‘¢ 0423000 TO 043377 PARAGRAPH # 042 ~~ —* ROPE MODULE I, SIDE A, SENSE LINE SET ITO (WIRES 145-160) eo | RS 
04,3400 T0 043777 PARAGRAPH # 043 — ROPE MODULE Is SIDE Bs SENSE LINE SET I0 (WIRES 145-160) lean * 
05,2000 TO 05,2377 ~~ PARAGRAPH # 044 ROPE MODULE Is SIDE As SENSE CINE SET It twIRES 161-176) 
‘ 0592400 TO 05,2777 PARAGRAPH # 045 ROPE MODULE I, SIDE By SENSE LINE SET IT (WIRES 161-176) _ a 
ie 0553000 TO 05,3377 PARAGRAPH # 046 °° & « #&«&*=«« «ROPE MGDULE Tf, SIDE Ay SENSE LINE SET i2 (WIRES i7-i92). ¥: 
: 05,3400 TO 05,3777 PARAGRAPH # 047 + & £ROPE MODULE Ie SIDE Bs SENSE LINE SET I2 CWIRES 177-192) = Ae 
> 06,2000 TO 06,2377 PARAGRAPH # 050 ROPE MODULE 23 SIDE A» SENSE LINE SET I twIRES  1- 16) _ ae * 
5 0632400 TO Dés2777 PARAGRAPH # O51 ROPE MODULE 2, SIDE 8, SENSE LINE SET 1 (WIRES —1= 16) 
06e3000 TU U06e3377 + #£PARAGRAPH # 052 RUPE MODULE 2s SIDE As SENSE CINE SET—2 (WIRES —_t1= 327 
7 06,3400 TO 06,3777 PARAGRAPH # 053 ROPE MODULE 2s SIDE Be SENSE LINE SET 2 (WIRES —17= 32)— 
i= O0%:2000 TO 07,2377 PARAGRAPH # 054% ROPE MODULE 2, SIDE Ay SENSE LINE SET 3 CWIRES  33= 48) 
2 rs.  Ulel4UR ame reclett PARAGRAPH # 055 ROPE MODULE 2, SIDE By SENSE LINE SET 3 (WIRES —33= 48)— 
2@ ____ 973000 “TO 0763377 PARAGRAPH # 056 — ROPE MODULE 2s SIDE As SENSE LINE SET 4 (WIRES ~49= 64)— 
7 D%e3400 AD OTsaT tT PARAGRAPH # 057 ROPE MODULE 2s SIDE Bs SENSE LINE SET 4 (WIRES 49= 64) 
1022000 TU 10,2377 PARAGRAPH # 060° ss RUPE MODULE 2y STDE Ay SENSE CINE SET 5 twWIRES 65— 807 
‘g ~  10s2400 TO 1092777 PARAGRAPH # O61 ~~ ROPE MODULE 2, SIDE By SENSE LINE SET 5 (WIRES 65= 80)— 
a ~ 40,3000 TO 1093377 PARAGRAPH # 062 ~ ROPE MODULE 2» SIDE As SENSE LINE SET 6 (WIRES 61— 96) 
a 10,3400 TO 10,3777 PARAGRAPH # 063 ROPE MODULE 2, SIDE Bs SENSE LINE SET 6 (WIRES  81= 96)— 
ra ~ Lis2000 TO 11s2377 PARAGRAPH # 064 —ROPE MODULE 2, STDE Ay SENSE LINE SET 7 tWIRES 97-112) _ 
11,2400 TO 11e2777 PARAGRAPH # 065 RUPE MODULE 2s SIDE 8» SENSE LINE SET 7 twIRES 97=112)— 
IT;3000 TO Il,3377 “PARAGRAPH # 066 ROPE MGBULE 2s SIDE Ae SENSE LINE SET “8 A1eikes £i3-i237- = 
‘ ; 11,3400 TO Ll,377T7 PARAGRAPH # 067 ~~ ROPE MODULE 25 SIDE By SENSE LINE SET 8 (WIRES 113-128) 
~ I2s2000 TO 12.2377 PARAGRAPH # O70 —S* ROPE MODULE 2, SIDE Ay SENSE LINE SET 9 CWIRES 129-144) 
“1202400. TO 122777 PARAGRAPH # OVI ~~ ROPE MODULE 2s SIDE 8s SENSE LINE SET 9 tWIRES 129-144) — r aaa 
ra 7 e2ps000.. 1 12,35 97 PARAGRAPH # O72 00 “ROPE MODULE 2s SIDE As SENSE LINE ‘SET Riz WIRES 145-160) — : 
é: e Pi ne ae 


Oe eae: sate 
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L 
« _____ PARAGRAPHS” GENERATED FOR THTS ASSEMBLYS ADDRESS LIMITS AND THE MANUFACTURING LOCATION CODE ARE — SHOWN FOR is DATE ; 8 
eat 12; 3400 TO 12,3777 PARAGRAPH # 073 ROPE MODULE 2+ SIDE Bs SENSE LINE SET LO (WIRES 145-160) ak Pee aE ea 
( __ 1332000 TO 1392377 PARAGRAPH #074 ROPE MODULE 29 ST DE As SENSE LINE -SET-12 4 WERES—_161-176)—— 5 7 ec Ta aS 7 1 
1392400 —TO-13927 77 PARAGRAPH #075 ROPE MODULE 29 STDE By SENSE LINE -SET-22 €HIRES 161-176) Spratt Sara z1 
1333000 TO 133337T ‘ i 7 
c _ .—i os Segoe. TG Liagstwtl.._.. PARAGRAPH + oly RORE, MOGUMEE—Zs._SLUE- Os SENSC-LINGC SCT tote Res tt —1a2 ———— = 
| 1492000 TO 14,2377 PARAGRAPH # 100 ~~ ROPE MODULE 35 SIDE Ay SENSE LINE SET i {WIRES —1-16)— ete i 
1432400 TO 14.2777 PARAGRAPH #101 ROPE MODULE _33-STBE—-6;7_SENSE-CENE-SEF—1-—GARES—_1-26+-——!— >, ae; 1 
( 143000 101453377 PARAGRAPH # 102— ROPE MODULE 3 SIDE Aw -SENSE-LENE-SET— 2-4 WIRES 17-32) 
453400. TO 1433777 PARAGRAPH #103 ROPE MBDUEE—33_S 1DE_8s_SENSE—C ENE _SET—2 40H RES—_17-—32—_ Saag SEE GG 
502000 TO 15,2377 PARAGRAPH # 104- ROPE -MBBULE 34—STEBE Ag SENSE tINE SET _3_OHRES 33-48 
a 1532400 TO 1582777 PARAGRAPH #105 REPE-MBDULE 35S TDE-By—_ SENSE -+INE-SET—3—(WIRES— 33-48} = tc Pemepeeae ey; Sar 
: 533000 Te 1533347 PARAGRAPH # 106— ROPE MODULE 3% STDE Av SENSE LENE SET 4 tWERES 49-64} ae te am 
1553400 —-TO-15537 77 PARAGRAPH # _107— —__ ROPE MODULE 39 SIDE Bs SENSE LENE SET 4 {WIRES —49-—64)— aR eT aaa ao 
ra ; 1632000 TO 16323 77 PARAGRAPH _# 110—— RO PE MODULE -35—STDE Ay SENSE-£ INE SET —_15S—tWERES—65—80}—__—__ Saat wc ae 
; = PGs e400: tat beatae PARAGRAPH #111 RO PE--MOBULE 3 s_SIDE—8s—SENSE-+ INE-_SET—_5—_ tH FRES—65—80?—__—_ Sa 
= 16,3000 TO 16533 TT PARAGRAPH # 1412 REPE-MEBULE—3s—_SEBE As SENSE—+ NESE 61 HERES 81 — 9-6} 
‘c 1633400 — T0163 37 77 PARAGRAPH #-11335___R6PE--MODUEE 34S EDE—-Bs _SENSE_LINE _SET—6—HERES—_8:1—_ 96 --}___————_ = 
; I7s2000-—- T0173 2377 — PARAGRAPH #124 —__— ROPE NODUGE—S33_S2 DE Ag SeNSst EENe Sot _1t tHERES— 97-222 " 
Z “ 7 £is2s00— t0 ttecttis PARAGRAPH #425 _ _RGPRE ND DULE- 33-o20E_bs SENSE GENe Sct 1 tthe oa —i 
E é a IT, 3000-—-T0-17333 77- PARAGRAPH # 116 ROPE- MODULE -3> y SIDE Av SENSE LINE St 6 teIRES 2a Fee = 
— Lie3400 TO 17s3T tT _ PARAGRAPH #4 Tt ROPE MBDULE-397 510s SENSE LINE Sel 0 tWiRES-_113-+28) > 
Z20sZ000 TO 20982377 PARAGRAPH #120 RGPE—MODULE—3;—S-LDE ty SENSE LINE SET IHR ES 429-1447 
@ 2092400 TO 2082777 PARAGRAPH # 121 ROPE MODULE 3s STDE-Bs SENSE LENE SET 9 {WIRES 129-144) 
_, 20393000" TG 2093377 PARAGRAPH # 122 — ROPE MODULE 3, SIDE As SENSE LINE SET 10 tWIRES- 145-160) — = 
: 203400 TO 20s377T PARAGRAPH # 123 ROPE - MODULE 39 SIDE By SENSE LINE SET 10 (WIRES 145-160) 
# é —~. &ie2000 TO 2is23 77 PARAGRAPH # 124 ROPE MODULE 3s SIDE As SENSE LINE SET Li (WIRES 161-176) 
z 5% § Wie 2400. TO Zig tT PARAGRAPH # 1t25 — ROPE MODULE 35 SIDE Bs SENSE tINE SET 12 CWERES- 161-176) 
= 21,3000 T0 21,3377 PARAGRAPH # 126 ROPE MODULE 35 SIDE Ag SENSE tine SET 12 _tHHiR€S 7-192) 
76 = 2123400 TO 2103777 PARAGRAPH # 127 ROPE MODULE 35 SIDE By SENSE LINE SET -12-4WERES- 177-192)— 
vue. S2e2000.. 1G 22eeser “PARAGRAPH # 230° —ROPE MODULE 4s SIDE Ae SENSE LINE -SET—t_twikes— , eyo) 
g = ea as Se eee PARAGRAPH # 1317 —ROPE MODULE 4s STDE Bs SENSE LINE SET 1 twWiRES 1S i cea, } 
= ¢ 7 "22ss000 dG 2235547: PARAGRAPH # 1327 REPRE MODULE +s-OLUE As -cENoe ine ofl 2 CMIRES 22-322 OO 
+ =; Coosa. i 2eestae PARAGRAPH ¥# 1337 —“RGRE_ MODULE 45 -Sa0DE. Ds -cetice LENE SET 2 {HIRES e321 
TT See 2000 Te 23e2sTe PARAGRAPH #134 ROPE-MODULE 45ST DE As -SENSE—LINE-SET— 3-H RES 33-484 
* — . £aees00. 10 2392777. PARAGRAPH # 135° ROPE MODULE 4s SIDE 8s SENSE LINE SET 3 tWIRES 33-48) eS = 
—. @3ss000. 10 2305377. PARAGRAPH # 136— is ROPE MODULE 4, ST DE Ay SENSE t INE SET —4-(HIRES 49-64) — ; a aaa 
~~ 2393400 TO 2393777 PARAGRAPH # 137 — ROPE MODULE 4s SIDE By SENSE LINE SET 4 tWIRES—49-—64) EE 
é 24,2000 TO 2452377 PARAGRAPH # 140 ROPE-MODULE 4s SEDE As SENSE LENE SET 5 _tWERES— 65-801 
2432400 TO 24s27T7TT PARAGRAPH # 14r-— —RGPE MODULE 47 STDE By SENSE CINE SET 5 WIRES 65-80) a 
2493000 TO 24933 7T PARAGRAPH #142 ROPE MODULE +5 STE DE Ay SENSE CINE SET— 6 _tWIRES—81—96} ; 
c  _24s3400 TO 24e3TTT PARAGRAPH #¥ 143— ROPE MODULE 4s SIDE Bs SENSE EINE SET 6 tWIRES 81-96) — 
2532000 TO 2532377 PARAGRAPH # 144 = ROPE MODULE 4s SIDE As SENSE CINE SET —7 {WIRES — 97-1 t2)— = 
‘ne 2592400 TO 25,2777 PARAGRAPH # 145° ROPE MODULE 4,—SIDE By SENSE LINE SET 7 WIRES 97-112)-— ares 
€ . 2503000 TO 2563377 PARAGRAPH # 146 — ROPE MODULE 4, SIDE Ag SENSE CINE SET—8-t#IRES_113-128)-— 
i 25393400 TO 25s3777 PARAGRAPH # 147 ii ROPE MODULE 4s SIDE 8s SENSE LINE SET 8 {WIRES 113-128) 
é. k J, eda fey apart Fx pee. PARE 8 Sah oe Ae Ree a 2 on 
L | feat fi Wee. ey ne ee See ee aa gi atede Pal Ba" £6 5 a we: 
6: ee. Cire ie Ties was a ies i a y 
4 =! z: r Bem ee fs ee eee a aes pe 6, Sy SD SES 
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GAP: ASSEMBLE REVISION OO1 OF AGC PROGRAM LMY99 BY NASA 2021112=-061 16527 JULY 1431969 7 SAGE Loos. 
i PARAGRAPHS GENERATED FOR THIS ASSEMBLY; ADDRESS LIMITS” AND THE MANUFACTURING LOCATION CODE ARE™ SHOWN “FOR EACH s 
2622000 TO 2692377 = PARAGRAPH # 150 = ROPE MODULE 4+ SIDE As SENSE LINE SET 9 (WIRES 129-144) aon 
26,2400 TO 26,2777 ~~ PARAGRAPH # I5t” ROPE MODULE 4s SIDE 6» SENSE LINE SET 9 (WIRES 129-144) _ ; 211 
26,2000 TO 26,3377 ~ PARAGRAPH # 152 ROPE MODULE 4, SIDE Ay SENSE LINE SET 10 (WIRES 145-160) rae meet 
2633400 TU 2693777 PARAGRAPH # 153 ~ ROPE ? ’ — 7 
27,2000 TO 2792377 ” PARAGRAPH @ 254 > _—i“‘( ROPE MODULE-4s SIDE As SENSE MANE SET ii hikes 161-L it rater 
27,2400 T0 27,2777 ~~ PARAGRAPH # 155 ROPE MODULE 4s SIDE Bs SENSE LINE SET It (WIRES 161-176) — pie ; Tae 
2723000 TO 27,3377 PARAGRAPH # 156  — RUPE MODULE 45, SIDE Ay SENSE LINE SET 12 (WIRES 177-192) — <S.. o - = 
2723400 TO 2793777 ~ PARAGRAPH # I57 ——______ ROPE MODULE 4, SIDE By SENSE LINE SET I2 twirRes i77=192) Sega ee 
3032000 TU 3032377 ~~ PARAGRAPH # 160 — ROPE MODULE Ss SIDE Av SENSE LENE SET ft -CRERES -—1= i167 S ACER SEE 
30,2400 TO 30,2777 PARAGRAPH # I61 RUPE MODULE 5y SIDE Bs SENSE LINE SET TI CWIRES 1=t6F 
¥ 3003000. TU 3063377. PARAGRAPH # 162  — “ROPE MODULE 55 SIDE Ay SENSE LENE SET 2 (WIRES, i= 322°. 
3033400 TU 303777 PARAGRAPH # 163-— _____——* ROPE MODULE 5s SIDE Bs SENSE CINE SET 2 twIRES 17= 32) 
31,2000 TO 31,2377 “PARAGRAPH # 164 ————«& ROPE MODULE 5s SIDE A» SENSE LINE SET 3 (WIRES 33= 48) _ : 
31,2400 TO 31,2777 PARAGRAPH # 165 ~~ * ROPE MODULE 55 SIDE By SENSE LINE SET 3 (WIRES —33= 48) 
31,3000 TU 3133377 PARAGRAPH # 166  —~—— ROPE MODULE 5, SIDE Ay SENSE LINE SET 4 (WIRES 49- 64) _ 
3153400 TU 313777 PARAGRAPH # 167 ~ ROPE MODULE Ss SIDE Bs SENSE CINE SET + INIRES 49-64) 
3292000 TO 32,2377 “PARAGRAPH # I70 ROPE MODULE 5s SIDE Ae SENSE LINE SET 5 (WIRES 65= 80)- 
3292400 TO 32,2777 PARAGRAPH # 171- ~ ROPE MODULE 5, SIDE Bs SENSE LINE SET 5 (WIRES 65- 80) 
323000 TO 3253377 PARAGRAPH # 172 ROPE MODULE 5, SIDE Ay SENSE CINE SET 6 (WIRES 81= 96) 
3293400 TO 323777 PARAGRAPH # 173) - RUPE MODULE 5s SIDE Bs SENSE LINE SET 6 (WIRES 81- 96) a 
33,2000 TO 33,2377 PARAGRAPH © 174  —=——SROOPE MGDULE Ss SIGE As SENSE LINE SET (tines  97=Lizi- 
33%2400 TO 33s2TTT ~~ PARAGRAPH #175 ROPE MODULE 5, SIDE 8s SENSE LINE SET 7 CWIRES 9T=1II2) * 
3323000 TO 333377 PARAGRAPH # 176 ————C& ROPE MODULE 5+ SIDE Ay SENSE LINE SET 8 CWIRES 113-128) Eee E 
3333400 TO 33,3777 PARAGRAPH # 17’ —~—~—~* ROPE MODULE 5s SIDE B» SENSE LINE SET 8 (WIRES L13-i28F eS : 
34,2000 TO 34,2377 PARAGRAPH # 200 ROPE MODULE 5y SIDE Ay SENSE LINE SET 9 (WIRES 129-144) ar tars ‘ 
34,2400 TO 34s2777T PARAGRAPH # 201 ~—————< RUPE MODULE 5, SIDE By SENSE LINE SET 9 (WIRES 129-144) — an a 
3423000 TO 3423377 PARAGRAPH # 202  ———< RUPE MODULE 5s SIDE As SENSE LINE SET 10 (WIRES 145-160) _ ‘ : 
34,3400 TO 34,3777 PARAGRAPH # 203 RUPE MODULE 5e SIDE Gs SENSE LINE SET IO tWIRES 145-1601 
7 35,2000 TO 35,2377 PARAGRAPH # 204 — ROPE MODULE 5y SIDE Ay SENSE LINE SET 11 tWIRES 161-176) 
i 3592400 TO 352777 PARAGRAPH # 205 — — ROPE MODULE 5, SISE Gs SENSE CINE SET Lt _UWikes I6i-si6T a 
“ae as Soe) 1. SosSeae PARAGRAPH # 206  — ROPE MODULE 5s SIDE As SENSE LINE SET 12 (WIRES 177-192) ae? 
35,3400 TO 35,3777 PARAGRAPH # 207 ROPE MODULE 5% SIDE Be SENSE LINE SET 12 (WIRES 177-192) Ga 
36292000 TO 3652377 PARAGRAPH # 210 ROPE MODULE 6, SIDE Ay SENSE LINE SET I (WIRES i Dt iF oF | 
3692400 TO 36s277TT PARAGRAPH # 211 RUPE MODULE 6, SIDE By SENSE CINE SET TI CWIRES Bare 
36,3000 TO 36,3377 PARAGRAPH # 212 ~~ ROPE MODULE braid 0 As SENSE LINE SEl— 2 (WIRES Iif= 7327 
36,3400 TO 36,3777 PARAGRAPH # 213. ROPE MODULE 6; SIDE Bs SENSE LINE SET 2 (WIRES 17= 32) 
3722000 TO 379237T PARAGRAPH # 214 ~~ RUPE MODULE e.-St0E Ay SENSE EINE-SET = SAWIRES 33= 487 J 
3722400 TO 37s277T PARAGRAPH # 215 ROPE MODULE 6» SIDE Bs SENSE LINE SET 3 (WIRES 33- 48) — 
37,3000 TO 3793377 PARAGRAPH # 216 ROPE MODULE 6+ SIDE As SENSE LINE SET 4 (WIRES 49- 64) — 
Ot 37,3400 T0 37,3777 PARAGRAPH # 21T ROPE-NGGUEE 65 SIDE Bs SENSE CINE Set + (HIRES 49-641) 
40e2000 TO 40s2377 PARAGRAPH # 220 ———_ ROPE MODULE 6, SIDE Ay SENSE LINE SET 5 (WIRES  65= 80) 
4022400 TO 40s2777 PARAGRAPH # 221 —_ ROPE MODULE 6s SIDE Bs SENSE LINE SET 5 (WIRES 65= 80) 
40,3000 TO 40,3377 PARAGRAPH # 222 ROPE MODULE 6% SIDE As SENSE LINE SET 6 (WIRES 81- 96) 
4023400 TO 40,3777 PARAGRAPH # 223 ROPE MODULE 6, SIDE By SENSE LINE SET 6 tWIRES 81- 96) 
41e2000 TO 41s2377 PARAGRAPH # 224 ROPE MODULE 6, SIDE A, SENSE LINE SET T CWIRES  97=112)— 
~ — oe - _ — ———— ——E — — —E—— “é 


oo p= 


4132400 TO 41ie277T “PARAGRAPH # 225° 


4133000 TO 41933 7T “PARAGRAPH #226 


4&1, 3400 TO 4133777  ___ PARAGRAPH # 22T_ 
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, 
4202400- “TO 42 e27TT 


SENSE -LINE-SET— 8 (WIRES 113-1286) 
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43934007 TO 43,3777 PARAGRAPH #237 


ROPE MODULE 69 ST DE-By SENSE LINE SET 12 4WIRES- 177-1924 
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te GAP: ASSEMBLE REVISION O01 OF AGC PROGRAM LMY99 BY NASA ZO211i2-061 16:27 JULY 14,1969 = PARE 2580 mat: 
“ 
Re JCTAL LISTING FOR PARAGRAPH # OL0s WITH PARITY BIT IN BINARY AT THE RIGHT OF EACH WORDs “a DENOTES UNUSED FIXED MEMORY” eta 9 
ers wee, VALID WORDS ARE BASIC INSTRUCTIONS EXCEPT THOSE MARKED a oe CINTERPRETIVE OPERATOR WORDS) OR" =o" (CONSTANTS) a= a eg 
7 4000 00004 0 34054 1 , SOOUGL. 12667 O 52011 0 00006 i 34056 0 52006 0 ae 
4010 52011 0 => MVUUCLE. > gion Os rE MoReUnEs. 5 Seba 1c), OFeem tia SOOUN k= . aaaG tae Oe 
= ~ 4020 7 S20rieg 34064 1 56006 I~ ———*zT2000 T 52011 0 ~ 34060 0 7 peeeG k=. 13274 1 5 z 
n “4030 i —S20Tl | SD 34061 a 36006 ae 12332 0 52011 0 34060 0 so «Sm Sa Sa 
4040 oy Xi 6) |S Uae | DNS: “34062 1 560065... SUG Oo 520010 = 34063 0 96006 1 gi 2 2 es a 
Sopy 4050. op SZoDLe 34065 O So000° L,  age@o & Cz t2i03 0 Cz 02065 0 = soto Gs Gs Oeagor-s, sa 
4060 C= 100 T Cs I6il0T 0 Cz T2100 0 C= 52100 1 Cz 14106 6 Cz 2ezive i Cz 04025 1 2100030 
ig Pe 4070 % Cz? 14031 oF Gas 20033 0 GG 2a0tarcd. C= s0036" i Cz 34034 1 = 400235 — = 44035 1 Z ene ets Saris 
4100 C= 54000 0 #z(C: 60000 IT 00004 0 ~ 00006 L- —SAOOH04 0 54001 1 ‘00006 — a ag Serr ela 
4110 =) 00006 L. + dab. 00006 I VOCGS=0, 54001 2 44733 0 60001 0 “OOSG6" =.) Fa 
~ 4120 14103 0 io oc 00003 1 7 =) OGG 9 i 34144 1 TIHe22c ke UBORG a. ) ater ee es 
brane. 4130 04132 0 ~ 31020 I ms: 54023 I 300230 04616 Tt Cs 62337T 1 34755 1 550130 
4140 31022 0 Re 04143 0 U5I55 0 Cz 37600 0. —_—=—<“‘ét wa IO aD——~—~C~CSCOST SE Shabs or 
4150 04616: [C3 62337 1." Usane> o Cx e2002 fn. weer — Dekeanaiw 9. Sacer an, — iter 
4160 Shula D.., -eae. 0 Ube 0 . s4t5a°f., "= eugee 0, —_ S80aT a  —__ 230eze oO 042040 ——___ 
4176 a S420 .0, 7. Sean. CUES... S400T- 1. - — Seat 0. | _Saeeinws -, DOCeS 4...  _GkeeTa..- 
4200 02000 0 = =6C= 62101 0 53040 0  SSESSeo = SHS 1.  —_——s SSE HL 00002 0 22002 t7 — — 
4210 eeu 0 rg Cot ee — Sera). 75012 0 ~ 60004 0- | Soeaeghe |. Gebos Ol, = eae Oer ne 
4220 ce a aT 04227 1  SO0DZ 0 71) (ORE ts li; 1fteSs-C>_ eet, ~—~<C*C*‘“‘izé OOS Ol ae oe 
4230 — Re wrzoe Tt 7 34201 0 Be 00006 itn. ~OrooT it at eRe a _ 39013" i: eI ik eg —SaTTT ees 
4240 04635 0 C= 61450 I C= 00042 TI 34201 0 00006 T o1007 T_ 34254 0 55013 0 
4250 — ZEAGG Ll. 5, wea Le 04635 0° = Gite 1. Ge S004.“ ita? 1.1, S4i23-0..__sase 24 
2 4260 71021 1 pe i oe esl 0 mae 10000 G0 ~~ —/ ~OV002 0 ~24002 0- LOLS -O- — eds “00002 0— 
7 ee 4270 22002 Oita 34502 mi — S606, I E086: 5 _0400T Te re ~ 52130 | Oa | > — 34201" a7 — tose 3,7 
4300 o1007 I ‘DSo0> Ll Ra e0uitias ==: Sit, omMas-o, testa 6500T 0 _—___—s*SS54T45-0 
4310 00002 0 31I0IT O T4304 0- 54003 0 T435T 0 65007 6 00002 0- c oo00t6 0 
4320 C= VUVIL I. CS D000. sete. = 40020 I> « <0n20:-1 = -___ 400201. —COtCtC NTT Sora 
4330 OO00Z 0: 54022 Oe 3 40022 Bi st _ 40022 a <4 “40022 Oe aeeee= eT —  Detne a: ~ 00002 0 
4340 60000 1 60000T Ll. BUR a so0te I, + #«=6ouee fC GUNZ C= 00037 0 Be ao 0 0 aneeaa 
4350 Tr 76000 0 05072 1 05203-0-- 052611 05105 0-C:-30000-1 -C: 03777 0 C: OO37T i 
4360 C= 00023 0 Cz v002ZT I Cr 00025 0 Cx 000T2-1 347450 oo0006 + o50L1 2 a 
4370 44745 1 VOWNE A — 03011 r ig CgO02 0 Maal AF _ s4TaT IT —--08006- i iio kl & cape Eee ___ 80002 2° 
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